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ABSTRACT 
The purpose of this study is to create an evaluation system for a mobile application 
design meant to enhance usability and aesthetics.      
 In order to best evaluate the design of a mobile application, designers need to have a 
thorough understanding of the content or subject of that mobile application. Therefore, in 
order to evaluate the appropriateness of the design of these examples of mobile applications 
stress was chosen as a topic for this case study.  
Stress is a fact of life. Experts say that stress is a natural bodily response to the 
demands placed on it: however, stress can cause health problems if left unmanaged. Thus, 
people under stress should manage their stress in appropriate ways. Along with the 
development of mobile technology, people came to use mobile applications anywhere at 
anytime. Mobile applications for stress reduction can be good tools that help people manage 
stress easily and effectively.          
 The methodology includes a literature review and case studies with three existing 
mobile applications for stress reduction. These things are used to develop an evaluation 
matrix that allows for the analysis of mobile applications for stress reduction based on design 
principles, usability and aesthetics. 
 1 
 
CHAPTER 1.  INTRODUCTION 
The purpose of this study is to create an evaluation system for a mobile application 
design by considering both usability and aesthetics aspects to propose the direction that 
designers will take in the future. To evaluate a mobile application design, designers have to 
know who will use the application, why they want to use the application and what content is 
in the application. Therefore, in this thesis a case study analyzing mobile application designs 
for stress reduction will be examined.  
Numerous surveys indicate that adult Americans express that they are under much 
more stress than two decades ago. Stress levels of younger generations and older generations 
have increased due to money, work, the economy, relationships and so on. Many experts say 
that stress is a natural response of the body to the demands placed upon it. Stress is a fact of 
life, however, stress can cause health problems such as high blood pressure, heart disease, 
depression, obesity and diabetes if the stress is left unmanaged. Experts recommend that it is 
essential to identify the source of stress in the beginning stage, and develop stress 
management strategies to reduce the stress; however, people often seem to disregard stress. 
People may not recognize whether they experience and feel stress or not. Thus, an easily 
accessible approach is needed to help people cope with their stress.   
 The Smartphone is becoming an essential tool that provides a wide variety of services 
that are helpful to people in their daily living. According to research, nearly half (46%) of 
American adults have Smartphones, and about 87% of Smartphone owners access the 
Internet or e-mail on their handheld device. Another investigation shows the number of 
mobile application downloads is increasing indicating that a gradual growth in application 
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downloads will most likely continue as mobile technology develops. Mobile applications 
have strengthened in that users can access the applications anywhere at any time. Thus, 
mobile applications for stress reduction can be a significant tool that enables users to cope 
with stress with simple and easy methods. Therefore, it is important to design a mobile 
application by considering both usability and aesthetics. Poor design that ignores usability 
and aesthetics may make users frustrated and confused in using the application. Designers 
should especially consider user-centered design when designing products for use under stress 
because stress can make people less able and less flexible to solve problems. Furthermore, 
the application should be designed by considering the appropriate use of visual elements such 
as type and colors. An inappropriate font size or irritating color combination can cause users 
to have health problems such as eye strain, headaches and discomfort. The inappropriate use 
of visual elements can cause users to become more stressed.  
While highly usable products are essential, it is also critical that mobile application 
designs appeal to the visual aesthetics of the user. Identifying what constitutes beauty or 
attractiveness can be difficult. However, while the concepts of attractiveness or beauty are 
subjective they can be identified. It is also important to understand that what is considered 
beautiful or attractive will vary according to the expectations of the users and their 
definitions of these concepts. Therefore, while attractiveness is subjective with regard to the 
user, if designers have a thorough understanding of the visual expectations of the user 
attractiveness and beauty can be evaluated with regard to those stylistic expectations. This 
allows designers to address the aesthetic expectations of users and evaluate the qualities of 
beauty and attractiveness within the context of user expectations. 
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Designers will be able to use this evaluation system for future mobile application 
design and they will be able to identify the relationships between usability and aesthetics in 
their mobile application design.       
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CHAPTER 2.  REVIEW OF LITERATURE 
2.1 Stress 
What is Stress? 
No one can avoid getting stressed in his or her daily life. People suffer from stress 
from various reasons such as excessive work, study, relationship with others, employer, 
financial situation and so on. Stress has a wide range of phenomena from mild annoyance to 
severe problems. If people deal with stress well, it can be a good stimulation that influences 
the productivity of their work and helps them to perform better. However, if stress is poorly 
managed, it can have a negative effect on people’s physical and psychological health. 
According to Gerard Hargreaves, in his book, Stress Management, “Stress is the body’s 
response to the demands placed on it. The amount of pressure will determine whether you 
can cope or not (Hargreaves, 1998, p. 8).”       
 According to Hargreaves, “The word “stress” comes from the Latin word stringere, 
which means “hardship”. The word “stress,” is an abbreviation of “distress”.” The 
psychologist Hans Selye, who contributed to the field of stress in the seventies, used the term 
“stress” first to indicate a potentially damaging force.  He also spoke of a “state of stress” to 
explain bodily changes in response to a stressful condition (Hargreaves, 1998, p. 8). Fiona 
Jones, in her book, Stress, states “Selye’s background as a biologist enabled him to approach 
stress in a physiological term as the non-specific response of the body to any demand made 
upon it. By this he meant that there is a common response to different kinds of stressors, and 
he named this set of responses the general adaptation syndrome (GAS).” She continues, “The 
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term non-specific means the fact that various demands or stressors, including positive factors 
such as novel events, bring forth a common response (Jones & Bright, 2001, p. 5).” 
 Stressors are conditions that may trigger stress. There are two main types of stress, 
acute stress and chronic stress. If the stressor is new or the stressor has been around for a 
longer time, then it is called acute stress or chronic stress, respectively. A single event of 
acute stress does not lead to problems for healthy people; however, severe acute stress can 
cause health problems. Mild acute stress can be beneficial in the sense that it can motivate 
and stimulate people. On the other hand, persistent chronic stress can cause health problems 
like headaches, and the effects of the stress may be long lasting. External stressors are events 
and situations that happen in the surroundings such as a divorce, outside noises and a blind 
date. Much of the response is self-induced. Examples of internal stressors include fears and 
uncertainty (Mayo clinic staff, 2010, from http://www.mayoclinic.com/health/stress-
management/SR00031). 
There have been efforts to understand the cause of stress. According to Tony Cassidy, 
in his book, Stress, Cognition and Health, there are three different models of stress: the 
stimulus model, the response model and the transactional model (Cassidy, 1999, p. 6).  
 
• Stress as stimulus: demands and stressors 
 The assumption of this stimulus model is that stress is something that takes 
places in the environment and makes a demand upon the person. (Cassidy, 1999, p. 7) 
This model is used to explain something external in the environment. (Jones & 
Bright, 2001, p. 4) For example, moving away from home, dealing with financial 
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pressures, heavy workload, examinations and coursework deadlines can be explained 
by this model. Research in this perspective has focused on finding the sources of 
stress in the external world (Cassidy, 1999, p. 7). 
 
• Stress as response: experiential and behavioral outcomes 
  This model is used to explain an internal feeling (Jones & Bright, 2001, p. 4). 
This response model considers the person’s experience; for example, it can be said 
that he or she suffers from stress. When using this approach it is deduced as an 
abstract experience called stress from observing symptoms such as irritability, lack of 
energy, sleeplessness, headaches, digestive problems and so forth. They include 
behavioral, emotional and physical symptoms showed as a result of a particular set of 
demanding life circumstances (Cassidy, 1999, p. 7). 
 
• Stress as transaction: stimulus, response and much more 
This model is used to indicate some combination of both stimulus and 
response, for example ‘I have too much to do in too little time and it’s making me feel 
nervous’ (Jones & Bright, 2001, p. 4). The most recent transactional model regards 
stress as a transaction between the person and their environment and combines both 
stimulus and response perspectives as part of a process (Cassidy, 1999, p. 8).  
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Signs and Symptoms of Stress        
 Stress symptoms can affect not only a person’s body but also their thoughts and 
behavior. More specifically, stress can cause health problems such as high blood pressure, 
heart disease, depression, obesity and diabetes (Mayo Clinic Staff, 2011, from 
http://www.mayoclinic.com/health/stress-symptoms/SR00008_D). There is a concern 
whether chronic stress lead to depression. According to Dr. Hall-Flavin, if people do not 
manage their stress well, chronic stress can increase the risk of developing depression. He 
also points out that stress is a normal physical and psychological reaction to situations (Hall-
Flavin, 2012, Retrieved from http://www.mayoclinic.com/health/stress/AN01286). If the 
stress is left alone, it can bring about worse problems. Therefore, it is important to cope with 
stress in the beginning stage when people first recognize the signs and symptoms. Table 2.1 
shows some of the common warning signs and symptoms of stress. Table 2.2 also shows 
early warning signs according to the degree of severity with one being less severe and five 
being most severe.  
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Stress Warning Signs and Symptoms 
    Cognitive Symptoms     Emotional Symptoms 
• Memory problems 
• Inability to concentrate 
• Poor judgment 
• Seeing only the negative 
• Anxious or racing thoughts 
• Constant worrying 
• Moodiness 
• Irritability or short temper 
• Agitation, inability to relax 
• Feeling overwhelmed 
• Sense of loneliness and isolation 
• Depression or general unhappiness 
     Physical Symptoms     Behavioral Symptoms 
• Aches and pains 
• Diarrhea or constipation 
• Nausea, dizziness 
• Chest pain, rapid heartbeat 
• Frequent colds 
 
• Eating more or less 
• Sleeping too much or too little 
• Isolating yourself from others 
• Procrastinating or neglecting-
responsibilities 
• Using alcohol, cigarettes, or drugs to 
relax 
• Nervous habits (e.g. nail biting, 
pacing) 
Table 2.1. Stress warning signs and symptoms (Smith et al. Retrieved from 
http://www.helpguide.org/mental/stess_signs.htm) 
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    Table 2.2. Early warning signs (physically, emotionally, mentally and behaviorally)            
    (Hargreaves, 1998, p. 20~21) 
 
 
 
  
Early Warning Signs 
Physical Signs Emotional Signs 
1 Headaches often increase in frequency and 
intensity when you are under pressure. 
1 Feeling irritable and short-tempered usually 
indicates that you are feeling under pressure. 
2 Muscle tension, most commonly in the head, 
neck, shoulders, and back can be an early 
warning sign. 
2 Depression and a general feeling of gloom 
can result from stress that affects your general 
outlook on life. 
3 The skin is particularly sensitive to stress. 
Dry skin and irritation are all classic reaction 
symptoms. 
3 Loss of confidence and self-esteem can result 
from the feeling of being out of control when 
the demands upon you outweigh your ability 
to cope. 
4 Digestive problems, such as an upset 
stomach, indigestion, or the development of 
an ulcer can be a warning sign that you are 
not coping well with stress. 
4 If you are feeling drained and lacking in 
enthusiasm, this may stem from feeling 
overwhelmed. 
5 Heart palpitations and chest pains can often 
be stress related. 
5 A sense of alienation can result from an 
inability to cope. 
Mental Signs Behavioral Signs 
1 Lack of concentration is often a symptom of 
having too many things going round and 
round in your head. 
1 Disturbed sleep patterns, whether insomnia or 
an increased need for sleep, are a sure sign 
that you are feeling stressed. 
2 Indecision, even about trivial matters, is a 
classic symptom of stress. 
2 Drinking and smoking more than usual are 
often attempts to find short-term stress relief. 
3 Memory can be adversely affected by stress. 
You may find that you forget facts and 
figures, or the names of people and places 
you would usually remember. 
3 A reduced sex drive is a common symptom of 
stress. It can often increase your worries and 
anxiety and cause you to withdraw from a 
supportive relationship. 
4 Stress impairs judgment, leading to bad 
decision-making and mistakes. 
4 Withdrawal from the company of friends and 
family or office relationships usually means 
that you are feeling unable to cope. 
5 Persistently negative thoughts about yourself 
or your situation are probably a sign that you 
are not coping well with the demands placed 
upon you. This will make you feel even 
worse. 
5 If you find it difficult to relax and are often 
fidgeting and unable to sit still, you are 
probably under stress. 
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Body and Stress 
Gerard Hargreaves, in his book, Stress Management, defines the “fight-or-flight” 
response. When people perceive a threat, danger or a challenge, the sympathetic nervous 
system is activated and this is often referred to as the “fight-or-flight” response. Hargreaves 
explains, “The brain receives a message about the situation, which activates the pituitary 
gland. This, in turn, activates the adrenal glands to produce adrenaline. A chain reaction 
occurs.” He continues, “The responses of the sympathetic nervous system can give rise to 
physical stress indicators, such as palpitations, hyperventilation, stomach problems, sweaty 
palms, muscle spasms, cold feet and hands (Hargreaves, 1998, p. 16).”    
 
  
 
  
 
 
 
            Figure 2.1.  Fight or Flight Response (Hargreaves, 1998, p. 16) 
 
It is important to manage stress properly after people feel symptoms in their body 
caused by the sympathetic nervous system being activated. 
Emotion and Stress 
Physical health is closely related to mental and emotional health. Thus, to maintain 
good mental health is key to having a physically healthy life. To control emotions is one of 
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the main factors of managing stress. Emotionally healthy people can handle life’s challenges 
and build strong relationships. Therefore, improving mental and emotional health can be 
benefit all aspects of life. Mental or emotional health refers to overall psychological well-
being. It includes the way people feel about themselves, the quality of the their relationships, 
and the ability to manage their feelings and deal with difficulties. Being mentally or 
emotionally healthy includes positive characteristics. These positive characteristics help 
people to cope when faced with stresses. People with good emotional health have an ability 
to bounce back from stress. This ability is called ‘resilience’. One of the key factors in 
resilience is the ability to balance stress and emotions. The capacity to recognize emotions 
and express them appropriately helps to avoid getting stuck in negative mood states. Another 
key factor is having a strong supportive relationship. Humans are social creatures with an 
emotional need for relationships. Therefore, social interaction with trusted people can also 
help to reduce stress (Smith et al., 2012, Retrieved from http://www.helpguide.org/mental/ 
mental_emotional_health.htm).  
 
Generations and Stress   
A survey conducted by Stress in America shows that sources of stress and levels of 
stress differ among generations. Older adults are less likely to admit that they have high 
levels of stress than younger generations. They tend to report successfully coping with the 
stress. The main stressors for Millennials, Gen Xers and Boomers are money, work and 
housing costs, respectively. But Matures tend to express health problems as a source of stress 
while younger adults are more likely to cite relationships.  
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     Figure 2.2. Stress over past 5 years (American Psychological Association, Retrieved from 
http://www.apa.org/news/press/releases/stress/2011/generations.aspx) 
 
 Figure 2.2 compares the level of stress in life over the past 5 years among generations and 
this data was collected in 2011. 52% of Millenials responded that stress has increased over 
the time. Figure 2.3 compares the causes of stress by generation. Each participant is asked to 
indicate how significant a source of stress is in life (American Psychological Association, 
Retrieved from http://www.apa.org/news/press/releases/stress/2011/generations.aspx). 
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Figure 2.3. Causes of stress by generation (American Psychological Association, Retrieved 
from http://www.apa.org/news/press/releases/stress/2011/generations.aspx)     
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The survey also indicates that there are some obvious differences among generations 
in stress management strategies. There are also notable generational differences when coping 
with stress. Millennials seem to prefer sedentary activities to manage stress in contrast to 
older generations.  
In order to manage stress, Matures (32%) are less likely than Millennials (60%), Gen 
Xers (47%) and Boomers (46%) to say they listen to music. Millennials (44%) and Gen Xers 
(36%) tend to report playing video games or surf the Internet more than Boomers and 
Matures (25% each) in response to stress. Gen Xers (23%) and Millennials (15%) turn to 
alcohol to deal with stress while fewer Boomers (12%) and Matures (3%) say that they do so. 
Likewise, Gen Xers (16%) seems to report that they smoke more than Millennials (8%) or 
Matures (3%) as a way of dealing with stress. Hence, it is indispensable that a remedy to 
relieve and reduce stress, which is easy and comfortable for users to operate is designed, 
especially for Millennials. Therefore, this study proves that a mobile application would be a 
suitable and easily accessible tool for them (http://www.apa.org/news/press/releases/stress 
/2011/generations.aspx).   
    
How to Manage Stress 
 As people live in an era of infinite competition, stress has become one of the main 
reasons for physical and mental diseases. At the same time, the research of how to manage 
stress has been actively studied. In order to manage stress, it is important to identify the 
sources of stress. Looking at habits, attitudes, and excuses can help to identify sources of 
stress (Smith et al., 2012, Retrieved from http://www.helpguide.org/mental/ 
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mental_emotional_health.htm). People need to see how they react to stress and develop the 
stress management strategies. According to Gerard Hargreaves, in his book, Stress 
Management, there are many practical suggestions to manage stress: relaxation exercises, 
breathing, massage, yoga, thinking in a different way, diet, exercise and rest (Hargreaves, 
1998). 
 
Relaxation exercise: Regular relaxation exercises can reduce stress. Relaxing the body parts 
such as shoulders, fist, leg, arm, neck and face makes people feel good.   
 
Breathing: Bad breathing habits can affect the way people feel, both mentally and 
physically. Breathing from the abdomen making full use of lung capacity is the most 
effective way helping people to relax.  
 
Thinking in a different way: Changing the way people think can help to reduce stress. For 
the same situation, changing from the typical mental monologue to a constructive self-talk 
alternative can give an optimistic effect on people’s attitude.  
 
Diet: Eating a healthy diet reduces stress by helping to maintain a healthy body, meaning that 
the body is more capable of coping with stress.  
 
Exercise: Regular exercise is a very good way to relieve tension. In particular, regular 
exercise for a short period is better than the occasional long session. It is important for people 
to build their own level of exercise into their daily routine, for example, use stairs in 
everyday life instead of elevator or escalator.  
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Rest: A hobby or interest can be a constructive way of relieving stress. A hobby that does not 
demand too much energy can provide a rich source of reward, pleasure, and recognition.  
 
Yoga: Yoga is a gentle exercise form that balances the body and mind. True yoga requires a 
complete system of physical and mental training. The foundation of yoga is having healthy 
eating habits; then the practice of physical postures and breathing techniques and, finally, 
meditation.  
 
Massage: Massage can help not only to reduce muscular tension and associated pain, but 
also to stimulate circulation, and to promote a general feeling of relaxation. Especially, the 
neck, shoulders, and forehead are the most useful parts of the body to reduce stress.  
Therefore, it is important to figure out what the source of the stress is as soon as 
people perceive the early symptoms and signs and manage it with the appropriate solution.  
 
2.2 Development of Mobile Technology  
 Most people use a mobile phone these days, and we cannot imagine life without the 
mobile phone. The use of mobile phone became popular in the middle of 1990s. The mobile 
phone is becoming an essential item that provides a wide variety of services that are helpful 
for people in their daily living, from the wireless Internet anywhere in the world to high-
definition videos. The appearance of new technologies, like the Smartphone, has enabled 
people to access desired information more conveniently and easily with the various functions 
and services.          
 The Pew Internet and American Life Project, an ongoing research project of the Pew 
Research Center, has provided projects that aim to be an authoritative source on the evolution 
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of the Internet through surveys that examine how Americans use the Internet and how their 
activities affect their lives. According to the report conducted by Pew Internet and American 
Life Project, “nearly half (46%) of American adults are Smartphone owners as of February 
2012, an increase of 11 percentage points over the 35% of Americans who owned a 
Smartphone in May 2011, and two in five adults (41%) own a cell phone that is not a 
Smartphone, meaning that Smartphone owners are now more prevalent within the overall 
population than owners of more basic mobile phones.”     
 According to another research project conducted by Pew Internet and American Life 
Project, some 87% of Smartphone owners access the internet or email on their handheld, 
including two-thirds (68%) who do so on a typical day and 25% of Smartphone owners say 
that they usually go online by using their phone rather than with a computer (Pew Internet 
and American Life Project, 2012, Retrieved from http://www.pewinternet.org/Reports/ 
2012/Smartphone-Update-2012.aspx). These research studies described above indicate that 
along with mobile technology development, both Smartphone usage and Internet usage with 
a Smartphone has increased. Figure 2.4 researched by Internet Trend also shows that mobile 
Internet usage will be more predominant than desktop usage by 2015, as the growth of 
desktop Internet users is expected to stagnant. The increase in mobile web browsing comes 
along with the growth in the Smartphone and tablet markets (http://www.mequoda.com/ 
articles/new-media-trends/web-usage-prediction-when-mobile-and-desktop-collide/) 
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Figure 2.4. Mobile web usage growing (Mateus, 2011, Retrieved from 
http://www.mequoda.com/articles/new-media-trends/web-usage-prediction-when-mobile-
and-desktop-collide/) 
 
 Along with the forward projection of the Smartphone, applications have become more 
popular and their usage has increased. Mobile applications are software applications that are 
designed to be used on Smartphones and tablet computers. They are available through 
application distribution platforms, which are usually managed by the owner of the mobile 
operating system, such as the Apple App Store, Google Play, Windows Phone Marketplace 
and BlackBerry App World. Mobile apps were initially intended for productivity for such 
tasks as emailing, checking the user’s calendar and contacting databases, but public demand 
generated rapid expansion into other areas, such as mobile games, GPS, banking, ticket 
purchases, music, social networking, news, weather, maps, movies, food, sports and so on. 
(Wikipedia, 2012, Retrieved from http://en.wikipedia.org/wiki/Mobile_apps). 
 FutureSource Consulting's research results show the number of mobile application 
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downloads from 2008 to 2013 (Figure 2.5). This indicates that steady growth in application 
downloads would most likely continue as mobile technology develops. According to 
FutureSource Consulting's research, there were more than 150,000 applications available in 
the Apple App Store in March 2010, and Apple reported three billion downloads from the 
App Store on January 5th, 2010. Also, there were almost 20,000 Android apps and close to 
5,000 BlackBerry apps. Figure 2.5 represents steady growth in mobile application downloads 
with 6.6 million app downloads projected for 2010 and 16.2 million by 2013. These research 
results include both free and paid apps of all varieties (Staff, 2010, Retrieved from 
http://www.adweek.com/news/technology/mobile-apps-make-gains-102014). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.5. Mobile application downloads worldwide (Staff, 2010, Retrieved from 
http://www.adweek.com/news/technology/mobile-apps-make-gains-102014) 
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Figure 2.6. Most popular mobile app category (Nielsenwire, 2011, Retrieved from 
http://blog.nielsen.com/nielsenwire/online_mobile/games-most-popular-mobile-app-
category) 
 
As mentioned above, there are a variety of categories in Smartphone applications 
from mobile games to news. These various services enable users to access their desired 
information easily and conveniently helping to increase users’ productivity. Some 
entertaining applications also enable users to enjoy their life and have fun. According to the 
survey conducted by Nielsen, the most popular applications are the games, followed by 
weather, social networking and maps/navigation/search ones (Figure 2.6). 
In addition, there are useful applications that help people manage their health 
problems or change their behaviors, such as for fitness, weight loss and nutrition. For 
example, the “Fitbit” mobile application helps users track food and water consumption and 
exercise, and it also provides body fat percentage and overall body weight data to the user's 
profile on Fitbit's website. This is a helpful tool, which allows users to maintain and improve 
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their health. Mobile applications have a huge potential to help users change their behaviors or 
problems in a positive way. There are also applications for mental health, such as stress 
reduction and depression, as well as applications for physical health.   
While there are many useful applications, there is a lack of guidelines in the design 
and usability for effective application design. An effective guideline is needed because the 
emotion and desire to use a mobile application can be influenced by design and usability. In 
particular, if the design and usability of a mobile application for stress reduction is poor, a 
user may get more stressed and never use it again.      
 As mobile technology like the Smartphone develops, the number of applications used 
will most likely increase. Along with this aspect, an effective guideline for design and 
usability for mobile applications will be needed.  
 
2.3 Design and Emotion  
 What is the relationship between design and emotion? Does a more attractive design 
make a stronger impact on users’ emotions? What about the relationship between attractive 
things and usability? Is an attractive design more usable? Do aesthetics influence the 
usability of an object? To know the relationship between design and emotion and between 
aesthetics and usability is important because when designers understand these relationships, 
they can consider both aesthetics and the usability aspects to enhance a design’s functionality 
and give a positive emotional feeling and satisfaction to users.  
 Don Norman, in his essay, Emotion & Design: Attractive things work better, states 
that attractive things work better. His study on emotion and affect has an impact on the 
science of design. Affect has implications for the process of cognition. Therefore, it is 
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important that human-centered design should be considered especially when designing 
products for use under stress because stress makes people less able to be flexible to problem 
solving. Norman points out that “Products designed for more relaxed, pleasant occasions can 
enhance their usability through pleasant, aesthetic design. Aesthetics matter: attractive things 
work better (Norman 2002).” He insists that aesthetics inspires users’ emotions and 
affections, and affect influences the cognition process, therefore, aesthetics have an effect on 
users’ perceptions on usability.        
 There is another article to prove whether aesthetics influence users’ perceptions about 
the service quality and satisfaction of the design. According to the article, “Web aesthetics 
effects on perceived online service quality and satisfaction in an e-tail environment”, Wang 
et al. (2010) investigated the effects of the two dimensions of web aesthetics on consumers’ 
perceived online service quality and satisfaction during a service encounter. Aesthetics have 
bi-dimensional properties. One is based on the functional quality, and the other is based on 
the emotional quality. In order to examine whether web aesthetics influence customer’s 
perceived online service quality and satisfaction, Wang et al. developed and tested several 
hypotheses with sample participants. The results showed that both aesthetic formality and 
aesthetic appeal significantly have an impact on perceived online service quality and 
satisfaction, respectively. Therefore, it is important for designers to consider aesthetics when 
designing web applications. This can be applied to other design formats, including a mobile 
application.          
 According to the article, “What is beautiful is useful”, Tractinsky et al. (2000) studied 
the relationship between users' perceptions of a computerized system's beauty and usability. 
They conducted an experiment using a computerized application as a surrogate for an 
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Automated Teller Machine (ATM). Participants were asked to express their perceptions 
before and after they used the system. Not only pre-experimental measures but also post-
experimental measures indicated strong correlations between the system’s perceived 
aesthetics and usability. They concluded that the degree of the systems’ aesthetics affected 
the post-use perceptions of both aesthetics and usability. This study concluded that the role of 
aesthetics in human-centered design is an important factor on how users experience their 
interaction with computerized systems.       
 These three articles show how aesthetics influence usability, thus designers should 
understand the relationship between aesthetics and usability, and designers should design 
products, especially products that are used under stress by considering the role of aesthetics. 
Therefore, a mobile application for stress reduction should be designed with careful 
consideration of aesthetics. 
 
2.4 Design Elements  
Color  
What is Color? 
What is color? Color has always been a part of life. Color exists everywhere and all 
visual appearance is made with color. More than any other element in design, color has the 
power to make people aware of what they see, for nothing has meaning without color 
(Feisner, 2001, p. 2). Color has a powerful impact on one’s feelings and emotions. For 
example, the color red is associated with passion and excitement, blue is perceived as 
calming and trusting, purple is dignified and stately, and yellow is associated with 
cheerfulness (Long, 2011 and Eiseman, 2006). Researchers have also found that colors 
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psychologically affect humans. According to Faber Birren, in his book, Color Psychology 
and Color Therapy, “there is a feeling of greater well-being and calm, more pleasant ideation 
with blue, and more tension, excitement and arousal with red (Birren, 1961, p. 273).” 
 Kaya (2004) noted that the relationship between color and emotion is related to color 
preferences. Especially, color preferences associated with positive or negative feelings. For 
example, red has positive connotations including love, passion, and luck; whereas, it also has 
negative undertones, such as war, danger, devil and fire. Green’s positive associations 
include environment, freshness, nature, health, and growth in spring; whereas, it’s negative 
connotations include poison, envy, inexperience, gullibility, immaturity, and rawness 
(Feisner, 2001, p. 119-120).      
According to James Thomas Long, in his book, The New Munsell Student Color Set, 
colors influence people differently. The effects of color are strongly influenced by various 
factors, such as culture, psychological conditioning, gender, trends, and social bias (Long, 
2011, p. 22). Long (2011) also noted that whereas most color associations are universal, 
some are not. Color association and symbolism can differ from culture to culture and, 
sometimes, conflict within the same culture. A concern is the fact that positive and negative 
associations about color can be based on social and cultural bias (Long, 2011, p. 28). 
 Color preferences also differ according to gender and age. According to Leatrice 
Eiseman, in her book, Color: Messages and Meanings, “women shop more emotionally and 
deliberately than men and respond to merchandise that really entices them, and colors play a 
large part in that enticement.” She continues, “if a women is attracted to the product or 
product presentation, she will go back and visit it several times before buying it (Eiseman, 
2006, p. 72).” Eiseman states, women are more emotionally affected by color than men. 
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Regardless of gender, people who are more than fifty years old start to have difficulty in 
reading the fine print on packaging or in signage, especially if the lighting condition is not 
good enough. If they cannot read text on the product, they will leave it (Eiseman, 2006, p. 
73). Therefore, designers should consider not only users with normal color vision, but also 
users with low vision or vision disorders that affect color perception.    
        
Color and Type 
When designers choose color, they should consider legibility. One of the important 
factors affecting legibility is color contrast—the difference between the text color and the 
background color. According to Sarah Horton, in her book, Access by Design, color contrast 
improves legibility—the greater the contrast, the clearer the characters and shapes, and the 
more readable the text (Horton, 2005). According to Rob Carter, in his book, Digital Color 
and Type, the most important thing for legibility when working with color and type is to 
weigh the three color properties, such as hue, value and saturation to establish appropriate 
contrast between letters and their background (Carter, 2002, p. 33). The strongest contrasts of 
hue (warm vs. cool), value (light vs. dark), saturation (vivid vs. dull) and combinations of 
these lead to greater legibility. By adjusting the value of type and background colors, 
legibility can be improved. Figure 2.7 shows that text is most legible when the brightness of 
the foreground and background are different. As brightness contrast diminishes, the degree of 
legibility also diminishes. Hue also affects legibility. Complementary colors have more 
contrast than colors that are adjacent on the color wheel (Horton, 2006). Adjacent colors are 
close to each other on the color wheel and do not have enough contrast for good legibility 
(Carter, 2002, p. 33).          
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 Designs of the same hue with different brightness values for text-background 
combinations have a good harmony and a natural, color synchronization (Figure 2.8). 
However, with this approach, the lightness contrast between the two colors needs to be 
considered for not only people with normal color vision, but also for those with low color 
vision (Horton, 2006). 
 
 
 
 
 
 
 
   
  
 
 
 
 
 
                       Figure 2.7. Color contrast for legibility (Horton, 2005, Retrieved from         
                       http://universalusability.com/access_by_design/color/contrast.html) 
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 Figure 2.8. Text and background of the same hue with insufficient lightness contrast 
(Horton, 2005, Retrieved from http://www.peachpit.com/guides/content.aspx?g= 
webdesign&seqNum=277) 
 
 
 
 
 
 
 
         Figure 2.9. Text and background of the same hue with good lightness contrast            
        (Horton, 2005, Retrieved from http://www.peachpit.com/guides/content.aspx?g= 
         webdesign&seqNum=277) 
 
Figure 2.9 shows that maximizing the lightness contrast between colors enable the 
text to be more readable (Horton, 2006). Figure 2.10 shows that text with background 
patterns can have a low degree of legibility. Patterns are often made with various colors and 
images and it makes viewers unable to read the text clearly because of its insufficient 
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lightness contrast between the text and background. Also, patterns often lead to obstructions, 
adding noise to a design where text and pattern meet (Horton, 2006). 
 
 
 
 
 
 
 
                               
Figure 2.10. Text set against a patterned background (Horton, 2005, Retrieved from 
http://www.peachpit.com/guides/content.aspx?g=webdesign&seqNum=277) 
 
 
Color for Stress Reduction  
How can designers choose colors for mobile applications? The color choice depends 
on the contents of the application and its purpose. If the target audience for the mobile 
application is aimed at children to have fun with games, the color choice should be vivid 
bright colors to give an energetic and cheerful feeling. Good color choices can inspire a 
positive emotional attachment in users. Table 2.3 shows modern American color associations 
and each color is described in their general appearance, mental associations, direct 
associations, objective impressions and subjective impressions (Birren, 1961, p. 143).   
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Table 2.3. Modern American color associations (Birren, 1961, p. 143) 
  
 What about colors for stress reduction? When designers plan mobile applications with 
a clear purpose to relieve stress in mind, they need to consider which colors will affect users 
emotionally and are associated with stress reduction.            
 According to Birren, in his book, Color Psychology and Color Therapy, medical 
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science may avoid the idea of color therapy having any direct biological action upon the 
human body, but it does accept its actions and effects in the area of the psychic (Birren, 1961, 
p. 137). Birren mentions, “Light striking the eye sets up reactions which spread throughout 
the organism. There may be excitation or depression, a quickening of the nervous response or 
an effect of tranquility (Birren, 1961, p. 139).” A few psychologists have performed research 
to determine the moods, which people associate with the colors of the spectrum. N.A. Wells 
found that the most exciting color is deep orange, then scarlet and yellow-orange. Yellow-
green has the most tranquilizing effect, then green (Birren, 1961, p. 141). However, Birren 
explains that beyond the feeling of warmth or coolness, brightness or dimness, the choice of 
a hue or tone is a quite an optional matter, and its power to arouse pleasure or displeasure 
may depend on individual preference (Birren, 1961, p. 141).    
 Although Birren asserts that the moods conveyed by a color may be fairly diverse, 
there is also a widespread belief regarding color association, like Modern American color 
associations (Table 2.3). According to Eiseman, “Long associated with the serenity of a 
clear, cloudless blue sky reflected over a calm sea, the light, mid and deep blues bring a 
feeling of respite and introspection–a quiet, cool permanence. The human mind embraces the 
concept of blue as tranquil and constant (Eiseman, 2006, p. 31).”       
 According to Eiseman, green makes people more vital and alleviates stress enhancing 
people’s lives. Physiologically, green influences the nervous system, causing people to 
breathe slowly and deeply, helping the heart to relax by slowing the production of stress 
hormones (Eiseman, 2006, p. 31). Eiseman also asserts that there is a general belief that 
turquoise has the effect of deep compassion and healing, encouraging both an external 
healing and an inner healing (Eiseman, 2006, p. 40). In effect, green is mainly used in the 
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products for stress reduction in the market (Figure 2.12).    
 Therefore, green can generally be expected to help relieve people of stress and aid 
them in relaxation, while light blue is associated with a calm, quiet, and peaceful feeling and 
mood.            
 Are there any colors that designers need to be careful about using because of their 
effect on visual health? The human eyes can identify about 7,000,000 colors. Certain colors 
can exhaust the eyes easily, while other color combinations may result in eye irritations, 
causing increased strain on the eyes, headaches and discomfort. There are colors or color 
relationships that can make the eyes feel comfortable. As a result, the proper choice of color 
combinations may give the highest productivity, the lowest visual fatigue, and even soften 
the entire body. For example, yellow, pure bright lemon yellow is the most irritating color 
because bright colors reflect more light, causing enormous simulation of the eyes (Morton, 
Retrieved from http://www.colormatters.com/color-and-vision/color-and-vision-matters).  
 In conclusion, it is important to choose appropriate colors for a product to reduce 
stress and avoid the irritating colors that cause visual fatigue. 
                    
 
 
 
 
 
 
                         Figure 2.11. Products for stress reduction in a market  
 32 
 
Typography  
Type is everywhere, and it is an inseparable part of our lives. Typefaces have many 
roles in design, roles of conveying a message, reporting information, designating the identity 
of a product or service and so on. Every typeface has different properties, and the ability to 
convey different feelings and moods. They can arouse strength, elegance, agitation, silliness, 
friendliness, scariness, joy, and other moods (Strizver, 2006, p. 57). A cute and fun typeface 
may be used for a children’s product to attract children’s eyes and interests. A typeface used 
for women’s cosmetics may have a feminine and soft feel. Type is an effective tool that 
conveys not only its mood and feeling, but also information to a reader.              
 Because type conveys information and delivers the content to readers and consumers, 
legibility is a very important factor. The legibility of a typeface is related to the 
characteristics inherent to its design, including the size of its counters, x-height, character 
shapes, stroke contrasts, serifs of lack thereof, and weight, all of which relate to the ability to 
distinguish one letter from another (Strizver, 2006, p. 59).     
What is readability and legibility? Type is used in the advancement of 
communication. Type’s legibility, therefore, decides the success or failure of communication. 
If type is more legible, the communication succeeds. If type is less legible, there is an 
obstruction to communication. (White, 2005, p. 137) Alex W. White compares legibility and 
readability in his book, Thinking in Type. He states, “Legibility is a measure of a type’s 
ability to be read under normal reading conditions. It is a result of assessing the inherent 
legibility of a typeface and applying optimal spacing attributes.” He compares, “Readability 
is a measure of the type’s ability to attract and hold a reader’s interest. Increasing readability 
often causes a reduction in legibility, so care must be taken, especially in text settings, where 
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legibility is more important than in display type (White, 2005, p. 31).”                                                                                                      
 According to Gavin Ambrose, in his book, Fundamentals of Typography, legibility 
and readability are often used synonymously. Legibility indicates the ability to differentiate 
one letterform from another through the physical characteristics inherent in a certain 
typeface, such as x-height, character shapes, counter size, stroke contrast and type weight. 
Readability is relevant to the properties of a piece of type or design that influences the ability 
to make it understood. That is, people don’t need to be able to read something, to understand 
it (Ambrose, 2011, p. 158).        
 How can designers compose type with the highest degree of legibility? White 
suggests ways to increase the legibility in his book, Thinking in Type. According to White, 
“Type’s legibility is determined in part by the spaces within and immediately surrounding 
each character. As a type’s size gets smaller, the spaces must be increased.” He continues, 
“The alphabet has four letter shapes: vertical, round, vertical/round combination, and 
angular. Letters in each group can be mistaken for each another: choose a typeface where the 
distinctions are clear (White, 2005, p. 137).”       
 How can designers increase legibility for a website? Jakob Nielsen suggests some 
basic rules to reinforce legibility (Nielsen, 2000, p. 125). His rules can be applied to other 
interface designs that are also used on the screen.     
    
• Use high contrast colors between the text and the background. Black text on a white 
background has the best legibility on a web site. White text on a black background is 
almost as good.     
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• Use either plain-color backgrounds or very fine patterned background. Graphics in 
the background disturb the eye’s ability to resolve the lines in the characters and 
recognize word shapes.          
• Use a large enough font size so users can read the text, even if they do not have 
perfect vision. Small font sizes are appropriate for footnotes.    
• Make the text stand motionless. Moving or blinking text is much harder to read than 
fixed words.         
• Left-justified text is easy to read. A steady starting point helps the user to start 
scanning and read much faster than centered or right-justified text.    
• Because of the low resolution of the computer screen, small text is more readable in 
sans-serif typefaces such as Verdana. There are not enough pixels available to resolve the 
minute detail needed for the serif in a 10-point typeface.      
 In web and mobile sites, typefaces play a vital role in navigation: buttons, headings, 
contents and other important factors. Typefaces should be used appropriately according to 
their purpose and role by considering legibility and usability.     
 Designers have researched which typeface, sans serif or serif, is better for the web. 
According to Alex Poole, in his article, “Which are more legible: serif or sans serif 
typefaces?” letterforms should fit within a small pixel grid, which often cause what are called 
“jaggies” when typefaces are digitized. He states, “Many web professionals, such as graphic 
designers, claim that this relatively low resolution cannot render effectively enough for the 
fine finishing strokes of serif typefaces to be crisp and clean, and that sans serif typefaces lend 
themselves more naturally to being digitized, and come out cleaner and thus more legible.” He 
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continues, “However, this has not been borne out by recent evidences by other researchers that 
shows no difference in legibility between serif and sans serif fonts on the web (Poole, 2012, 
Retrieved from http://alexpoole.info/which-are-more-legible-serif-or-sans-serif-typefaces/).” 
However, as mentioned above, Nelson states that small text is more readable in sans-serif 
typefaces because of the low resolution of the computer screen. Therefore, it is important to 
use appropriate type size according to typefaces and use colors with high contrast between the 
text and the background for web sites and mobile applications. To consider other factors such 
as x-height, counter size, letter spacing and stroke width is also a good way to increase 
legibility. The web safe typefaces include: Arial, Arial Black, Courier/Courier New, Georgia, 
Helvetica, Times/Times New Roman, Impact, Trebuchet MS, Verdana and Comic Sans MS. 
All mobile devices use different system fonts, so it is important to use safe typefaces for the 
various mobile devices. This list includes: Arial / Helvetica, Courier/Courier New, Georgia, 
Helvetica, Times/Times New Roman, Trebuchet MS and Verdana (Figure 2.13). 
 
 
 
 
 
 
 
                     Figure 2.12. Safe typefaces for mobile applications 
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In addition, designers should consider the font size when they design mobile 
applications because small size fonts can have a bad impact on the users’ visual health. 
 According to the article “Font Size and Viewing Distance of Handheld Smart 
Phones” written by Bababekova et al. (Bababekova, 2011), people commonly use hand-held 
electronic devices such as Smartphones. Therefore, it is essential to study the effects of the 
devices on the visual health of the users. Because Smartphones usually have small screens, it 
often makes the viewing distance closer than required and it may require smaller text sizes. 
As a result, this can result in symptoms such as fatigue, headache, eyestrain, dry eyes, and 
blurred vision. This study measured the working distances and font sizes of Smartphone 
users, and the average font size was comparable to newspaper font. However, the average 
viewing distance for text messages and Internet was 36.2cm and 32.2cm, respectively, which 
are shorter than the average 40cm for newspaper case. Therefore, it is important to use the 
appropriate font size for protecting the visual health of users. In particular, if users who use 
the application for stress reduction feel some symptoms such as fatigue, headache, and 
eyestrain due to the small font size of the application, they may not use the application and 
become more stressed because of it.   
 
Layout 
 The arrangement of items in a consistent manner to help the user find objects or links  
to the desired information is something we aim for in the layout of a webpage. The purpose is 
to arrange items on the page in a way that makes the page pleasing and to help the user find 
the desired information and contents easily. Because users see one complete page at a time, 
dividing the space is an important factor in arranging the contents (text, headlines, pictures, 
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logos, buttons, and so on) that need to go on a page (Lawrence, 2006, p. 67).   
 What is a good layout for interface design? According to Dave Lawrence, in his book, 
Balanced Website Design, Le Corbusier, a well-known architect of the 20th century who was 
concerned with architectural form, created a design system based on the golden section and 
human proportions. The system was called ‘The Modulor’ and was built around three main 
points of anatomy: the top of the head, the solar plexus, and the tip of the raised hand. 
Although Le Corbusier was mainly focused on architectural form designed using the 
Modulor system, typographic designers were inspired by the forms and proportions, and it 
was used in the design of printed pages, such as newspapers and magazines at the time. 
Similar grid systems have been adopted by new media and website designers (Lawrence, 
2006, p. 68).           
 Specified contents can be emphasized in a well-arranged grid system, and it helps 
users to pay attention to their desired content. Appropriate harmony between content and 
white space leads to a high degree of legibility. If there is not enough white space and there is 
too much text or content on a page, it will cause a lack of legibility and will make users 
unable to find their desired information or content easily because of its complexity. 
Therefore, using the appropriate layout not only makes the interface look organized, but also 
helps users to find the content easily and effectively.   
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2.5 User-Centered Design for Mobile Applications  
This author found a customer’s review about a mobile application for stress reduction 
(Figure 2.14).  
 
 
 
Figure 2.13. Customer’s review about a mobile application (Retrieved from 
http://itunes.apple.com/us/app/stress-pile/id438441089?mt=8) 
  
What is a problem with this? What made the user get stressed to the point where he 
cannot even start? There is probably a lack of user-centered design approaches for mobile 
applications. Poor interface design makes users confused and disengaged toward the 
application. User interfaces that are enhanced by a user-centered design approach consider an 
application’s functionality and usability as well as give users the desire to use the interface 
and the feeling of positive emotions. What is user-centered design? Understanding the basic 
concept of user-centered design is important.  
 
User-Centered Design 
People use diverse interfaces in their daily lives. It is likely that most people have 
experienced difficulties at some point while they used it. The problem is not about the users, 
but about the design of the product or service. Don Norman, an academic in the field of 
cognitive science, design and usability engineering, has said that if users are having trouble 
using something, it is not their fault, but it is most likely poorly designed. If a product or 
interface design is not easy to use and makes users confused to use it, the design has not 
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considered by the factors of user-centered design.      
 What is “User-Centered design?” According to Stone et al., in his book, User 
Interface Design and Evaluation, “User-centered design is an approach to user interface 
design and development that involves users throughout the design and development process.” 
He continues, “User-centered design not only focuses on understanding the users of a 
computer system under development but also requires an understanding of the tasks that 
users will perform with the system (Stone et al., 2005, p. 15).”  For example, website design 
with a user-centered design approach helps users to use the website effectively without 
obstacles. It is created by understanding the users and considering their limitations, their 
purpose of using the website and their expected tasks. User-centered design also helps users 
have a high degree of usability. According to Stone et al., usability is defined as “the extent 
to which a product can be used by particular users to achieve specified goals with 
effectiveness, efficiency, and satisfaction in a particular context of use” (Stone et al., 2005, p. 
6). If a website has a low degree of usability, users will be frustrated from trying to use it, 
may do not use it as much, or may not come back to use it again.     
 According to Steve Krug, in his book, Don’t make me think, it is most important to 
make a web site that does not force the user to think in order to make the site easy to use 
(Krug, 2000, p. 11). A web site page that does not make users think enables users to 
understand the sources and contents of the page instantly without taking time. The reasons 
why some web sites make users think is that the sources of the sites have problems with 
usability. For example, if a link or button is not clickable, users come to a stop and think 
whether they should click it or not. Therefore, it takes some time for users to do the task 
distracting the users’ attention from the task at hand (Krug, 2000, p. 15).    
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 What about user-centered design for a mobile application? The Smartphone has the 
characteristic of a small screen size, so the application needs to be designed to fit the smaller 
screen. The effective use of visual elements and concepts of usability need to be considered 
for making a user-centered mobile application. There are some things to consider for 
enhancing the user interface design for mobile applications.  
 
Intuitiveness 
Smashing Magazine’s article “iphone app design mistakes: over-blown visuals” (July 
21, 2009), by Alex Komarov, a web and mobile interaction designer, states the most frequent 
iPhone application design and usability mistakes (Komarov, 2009, Retrieved from 
http://mobile.smashingmagazine.com/2009/07/21/iphone-apps-design-mistakes-overblown-
visuals/). Komarov states that only 3% of people who have downloaded an app use it after 30 
days on average because of poor interaction design according to the research conducted by 
Pinch Media. He explains that developers design mobile applications nowadays, so its visual 
design often fails to show real customers’ needs. As a result, many useless applications are in 
the App Store that people download and use once, then never again. He points out that the 
most common design problem is overdesign (offering users overblown user interface that is 
not necessarily helpful for the application’s usability and functionality) and that designers of 
mobile applications often tend to ignore a user-centered design approach. He suggests to 
design the mobile application to be consistent with other products otherwise the application 
will be less intuitive and will require users to re-learn how they work. The intuitive 
application helps users to recognize the parts of the application and to learn how to use the 
application faster and easier (Komarov, 2009). 
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According to Jeff Raskin, an American human-computer interface expert, “The 
impression that the phrase ‘this interface feature is intuitive’ leaves, is that the interface 
works the way the user does, that normal human ‘intuition’ suffices to use it, that neither 
training nor rational thought is necessary, and that it will feel ‘natural.’” He expresses 
‘intuitive’ as ‘familiar’ in the range of user interface (Raskin, 1994, p. 17).  
However, according to the contents and concepts, some mobile applications have a 
unique design style. In this case, having a unique design but not over-designing it is 
important. The application design can be not only intuitive but also unique by designing 
some of elements such as a text input box or buttons to be standardized and followed by 
general design guidelines and usability conventions (Komarov, 2009).   
 
Typography 
Designers choose fonts, font sizes and colors with an obvious purpose because certain 
fonts, font sizes and colors can express the designer’s intentions. For example, a large font 
size is used to emphasize words or sentences. According to Robert Hoekman, Jr., in his book, 
Designing the Obvious: A Common Sense Approach to Web and Mobile Application Design, 
users can perceive the differences in fonts, font sizes and colors and so on. Consistent 
typography helps users focus on the task, rather than wondering if each change in font means 
something has changed in their quest to finish the task (Hoekman, 2011, p. 227). Therefore, 
text that has the same function should be consistent in fonts, font sizes and colors. Jesse 
James Garrett, in his book, The Elements of User Experience, states that a person’s eyes tend 
to tire quickly when they read large quantities of text in a more ornate typeface, simple fonts 
such as Helvetica or Times are widely used for body text. He explains that using various 
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fonts unnecessarily can lead to sense of clutter. Designers can use style in order to indicate 
differences in the information and to draw users’ attention, but they should be careful to 
overload the design with a wide range of diverse styles (Garrett, 2011, p. 147-148). Hoekman 
suggests several guidelines for the use of typography in a mobile application design 
(Hoekman, 2011, p. 227):  
• Do not use different fonts from screen to screen. This is the simplest way to keep 
consistency from page to page within an application. 
• Select one typeface for the top level headings and select a second typeface for the 
rest of the content. These two typefaces should differ enough from each other that 
the difference appears intentional. 
• Do not use more than two or three different fonts. Various typefaces on a single 
screen can be disorienting, making it harder for the user to easily find what he or 
she is looking for. 
• Limit the sizes and colors used for fonts. Using as few colors as possible, select 
colors for headings, body text, footers, links, visited links and so forth, and use 
those choices for every page.  
Visual Hierarchy 
Visual hierarchy in interface design can help users distinguish the different levels of 
content at a glance as well as recognizing most important content. According to Hoekman, 
since the user can instantly notice what content is the most important on a page, well-
organized content with visual hierarchy can enable users to analyze the information at a 
glance. This helps users to make a decision quickly about whether or not to stay because 
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users can easily decide whether the page has useful information or not (Hoekman, 2011, p. 
221). Although when there are no headings, sub headings, body text or footer text in a mobile 
application, some text, like a title, needs to be emphasized. Changing the type weight and 
using different colors can differentiate text.  
 
Grid-based Layout 
Grid-based layout is usually used for print design and website design to give a 
consistent manner for placing objects giving a structural balance to a page, and it enables 
readers and users to be able to find the desired information easily in a consistent way. 
Although there is not much content in an application, the grid-based layout can be applied to 
everywhere there is text. 
 
Alignment 
The reason for using alignment is to give uniformity. Alignment enables readers to 
read the contents easily and understand them quickly. Alignment is used in everything that 
has text, such as newspapers, books, web sites, magazines and advertisements. Moreover, 
alignment can reduce complexity. With uniform alignment, it is easier for users to read the 
contents without the need to evaluate if the positioning has meaning or not. Because one of 
the purposes of a web application is to enable a user to get a task done successfully, uniform 
alignment is important in that it helps users to complete the task efficiently and quickly 
without disturbances (Hoekman, 2011, p. 225-226). 
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Simplicity 
Minimizing text is better than having too many informative words because a 
Smartphone has a small size screen. Too many words on the screen may prevent users from 
completing the task easily and quickly and make users to not understand the contents easily. 
Therefore, concise and clear text is important. Also, the appropriate amount of white space 
enables users to focus on the content. According to the research conducted by Wichita State 
University’s Software Usability Research Laboratory, if there is a high amount of white 
space, then it takes more time for users to read the page because it requires more scrolling to 
access content, while a low amount of white space makes the page less readable. (Chaparro 
et al., 2004, Retrieved from http://surl.org/usabilitynews/62/whitespace.htm).   
 
Consistency 
 It is important for visual factors such as type, colors and buttons to be consistent on 
each page. If they are not consistent, although they have same functions, users may get 
confused and wonder why they are different and if there is a reason for their differences. 
Consistency helps users to understand what the visual factors mean and how to complete 
tasks quickly.   
 
Navigation 
 Another article from Smashing Magazine, “A user-centered approach to web design 
for mobile devices” by Lyndon Cerejo, states guidelines for user-centered mobile web design 
and this can be also applied to design for mobile applications (Cerejo, 2011, Retrieved from 
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http://mobile.smashingmagazine.com/2011/05/02/a-user-centered-approach-to-mobile-
design/#more-98560).  
A mobile phone has a small size screen, so there are some limitations for usage. In 
order for users to get the desired information and to complete the tasks easily and efficiently, 
a simple and intuitive navigation is needed. Cerejo (2011) suggests several guidelines for 
simplifying navigations:   
• Reduce the number of categories and levels of navigation, and reorganize based on 
priority, showing the most important categories first. 
• Use clear, concise and consistent labels for navigation throughout the site. 
• When designing for touch, make the tap size (width or height) for the navigation is 
at least 30 pixels. 
• Make links obvious, and offer clear and instant visual feedback to show the 
selected link.  
• Breadcrumbs are usually not used on mobile sites because navigation is not usually 
so deep that users need a trail back.  
In order to make a user-centered mobile application, it is important to understand the 
basic concept of the user-centered design and apply the guidelines to the design. Especially, 
designers should consider and apply user-centered design principles when they design a 
mobile application for stress reduction, because stress makes users less able to be flexible to 
complete tasks.  
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CHAPTER 3.  METHODOLOGY  
3.1 Methodology Overview 
 
 While there are some mobile applications for stress reduction that have advantages 
for helping people to reduce stress conveniently, there is a lack of the evaluation criteria for 
an effective application design for stress reduction. According to the literature review, the 
appropriate usage of design elements and the high degree of usability can enhance an 
application’s functionality and help users to use it effectively and with a desire to use it. To 
create an effective and suitable mobile application for stress reduction, various factors from 
graphic design elements for usability need to be considered.    
 The Smartphone has the unique characteristic of a small screen size, so the 
application needs to be designed to fit the smaller screen. Therefore, to produce high 
legibility, it is important to effectively use visual elements. The touch screen component of 
the Smartphone has a high degree of usability and is essential in helping users conduct their 
tasks efficiently. In particular, users who want to relieve stress should use a well-designed 
mobile application otherwise the application may cause more stress due to its poor design 
and usability.           
 The method used for the evaluation criteria is based on the findings from the literature 
review and the analysis of guidelines from existing standards. To develop an effective and 
suitable evaluation criteria, several items were analyzed based on the literature review. These 
items include typography, visual hierarchy, grid-based layout, alignment, colors, legibility, 
buttons, intuitiveness, simplicity, navigation, contents, attractiveness and consistency. Each 
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item is given a ranking on a scale from one to five, representing five different levels of 
effectiveness, where one is the least effective and five is the most effective. 
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CHAPTER 4.  THE DESIGN AND IMPLEMENTATION OF 
THE EVALUATION MATRIX 
 
4.1 Questions for Criteria 
 Typography, visual hierarchy, grid-based layout, alignment, colors, legibility, 
buttons, intuitiveness, simplicity, navigation, contents, attractiveness and consistency were 
identified as the criteria for review regarding enhancement of usability and aesthetics for 
stress reduction.  
 
Typography: Typography is concerned with the following questions: 
1. Is the number of fonts for the application appropriate and logical?    
2. Does each color used for each text function appear the same on every page and 
are there an appropriate number of colors used for fonts? 
3. Are character spacing, word spacing, leading, margin spacing, and type size used 
appropriately regarding the function of the text, including no italic type? 
Visual hierarchy: Visual hierarchy is concerned with the following questions: 
1. Is each text organized with consideration of visual hierarchy by using different 
type sizes, colors or weights? 
Grid-based layout: Grid-based layout is concerned with the following questions: 
1. Is content arranged based on the grid appropriately? Are the functions of similar   
groups of content on the same grid? 
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Alignment: Alignment is concerned with the following question: 
1. Are groups of elements and texts aligned appropriately?  
2. Does the alignment establish an appropriate hierarchy of information?  
Colors: Color is considered with the following questions: 
1. Are appropriate colors used for a soothing effect? 
2. Are there a good color palette and a good color relationship? Does the color 
palette appeal to the target audience?  
Legibility: Legibility is concerned with the following questions: 
             1.   Is there a strong contrast between type and background colors?  
             2.   Are solid-colored backgrounds used to create a stronger contrast with type? 
 3.   Are appropriate type sizes used based on the characteristics of the typefaces and   
       the age of the target audience? 
 
Buttons: Buttons are concerned with the following questions: 
1.   Do buttons have a strong contrast between text and background colors? 
2.   Do buttons look clickable by using a 3-D effect or having a strong color contrast 
with the background? 
 
Intuitiveness: Intuitiveness is concerned with the following questions: 
1. Does the application use a familiar paradigm based on previous experiences, so it 
makes users comfortable with the application?  
 
Simplicity: Simplicity is concerned with the following questions: 
1. Is the text concise? Are paragraphs short and are there no needless words?  
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2. Does the use of white space make users comfortable? Does it allow users to read 
contents easily? 
Navigation: Navigation is concerned with the following questions: 
1. Are the number of categories and levels of navigation appropriate?  
2.  Are categories arranged well based on priority, with the most important 
categories being the most prominent? 
3. Are there clear, concise and consistent labels for navigation throughout the 
application?   
 Contents: Content is concerned with the following questions: 
1. Is content well organized for users to complete the task easily? 
2. Is content understandable and complete enough to relieve users of stress?  
Attractiveness: Attractiveness is concerned with the following question: 
1. Does the visual look of the application meet the stylistic expectations of the 
target audience?  
2. Is there enough variation in the visual factors to establish a sense of visual 
interest in the application?  
 
Consistency: Consistency is concerned with the following question: 
1. Are visual factors used consistently on every page?  
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4.2 Rating Scale of Criteria 
Typography 
Score Criteria 
 
 
5 
1. One to three different fonts are used. 
2. Each color used for each text function appears the same on every page and 
the number of font colors is very appropriate.  
3. Appropriate use of character spacing, word spacing, leading, margin 
spacing, type size and no italic fonts (six proper items out of six). 
 
 
 
4 
1. Four different fonts used. 
2. Each color used for each text function appears the same on every page and 
the number of font colors is appropriate.  
3. Appropriate use of character spacing, word spacing, leading, margin 
spacing, type size and no italic fonts (five proper items out of six). 
 
 
 
3 
1. Five different fonts are used. 
2. Each color used for each text function appears the same on every page and 
the number of font colors is somewhat a lot or few.  
3. Appropriate use of character spacing, word spacing, leading, margin 
spacing, type size and no italic fonts (four proper items out of six). 
 
 
 
2 
1. Six different fonts are used. 
2. Each color used for each text function does not appear the same on every 
page and the number of font colors is a lot.  
3. Appropriate use of character spacing, word spacing, leading, margin 
spacing, type size and no italic fonts (three proper items out of six). 
 
 
 
1 
1. More than six different fonts used. 
2. Each color used for each text function does not appear the same on every 
page and the number of font colors is too excessive.  
3. Appropriate use of character spacing, word spacing, leading, margin 
spacing, type size and no italic fonts (two proper items out of six). 
 
 
   Table 4.1. The rating criteria for typography in a mobile application 
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Visual hierarchy 
 
Table 4.2. The rating criteria for the visual hierarchy of a mobile application 
 
Grid-based layout 
 
 
Table 4.3. The rating criteria for the grid-based layout of a mobile application 
 
 
Score Criteria 
 
5 
1. Text is organized with consideration of visual hierarchy by using different 
type sizes, colors or weights very appropriately and logically.           
 
4 
1. Text is organized with consideration of visual hierarchy by using different 
type sizes, colors or weights appropriately and logically.          
 
3 
1. Text is organized with consideration of visual hierarchy by using different 
type sizes, colors or weights somewhat appropriately and logically. 
 
2 
1. Text is not organized with consideration of visual hierarchy by using 
different type sizes, colors or weights. 
 
1 
1. Text is organized with consideration of visual hierarchy by using different 
type sizes, colors or weights very inappropriately and illogically.          
Score Criteria 
 
5 
1. Content is arranged based on the grid very appropriately with a strong 
sense of unity created and a sense of variety by breaking the grid. 
 
4 
1. Content is arranged based on the grid appropriately and consistently.  
 
3 
1. Content is arranged based on the grid somewhat appropriately with some 
degree of inconsistency.  
 
2 
1. Content is not arranged based on the grid appropriately and the structure 
of the information is inconsistent.  
 
1 
1. It is very difficult to see the contents because there is no grid-based layout 
at all. 
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        Figure 4.1. Jamie’s Recipes app           Figure 4.2. Nike Training Club app 
 (Retrieved from http://itunes.apple.com/us/app/jamies-recipes/id398011800?mt=8) 
 (Retrieved from http://itunes.apple.com/us/app/nike-training-club/id301521403?mt=8) 
Above are good examples for the visual hierarchy of a mobile application. Jamie’s 
Recipes’ mobile app has good hierarchy between heading (1), caption (2) and body texts (3). 
The heading is a bold type and a large size that is distinguished clearly from other texts while 
the body texts have a general type size and the caption has a gray color and small text size 
(Figure 4.1). The Nike Training Club app also has good hierarchy between titles and subtitles 
by having extreme contrast between type sizes (Figure 4.2). 
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Alignment  
 
 
Table 4.4. The rating criteria for the alignment of a mobile application 
 
                              
 
 
 
 
 
 
 
 
 
 
Score Criteria 
 
 
5 
 
1. Groups of elements and text are aligned very appropriately and 
logically.   
2. The alignment establishes a very appropriate hierarchy of information. 
 
4 
 
1. Groups of elements and text are aligned appropriately and logically. 
2. The alignment establishes an appropriate hierarchy of information. 
 
 
 
3 
 
1. Groups of elements and text are aligned somewhat appropriately and 
logically. 
2. The alignment establishes somewhat appropriate hierarchy of 
information. 
 
 
2 
 
1. Groups of elements and text are not aligned appropriately and logically. 
2. The alignment establishes an inappropriate hierarchy of information. 
 
 
 
1 
 
1. Groups of elements and text are aligned inappropriately and illogically.  
2. The alignment establishes a very inappropriate hierarchy of 
information. 
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Colors 
 
 
 
      Table 4.5. The rating criteria for the colors of a mobile application 
 
 
 
 
Score Criteria 
 
 
5 
 
1. Very appropriate colors are used for a soothing effect.  
2. Color palette and color relationships are very appropriate and attractive, 
and the color palette supports the stylistic expectations of the users very 
well.   
 
 
 
4 
 
1. Appropriate colors are used for a soothing effect.  
2.  Color palette and color relationships are appropriate and attractive, and 
the color palette supports the stylistic expectations of the users well.   
 
 
 
3 
 
1. Somewhat appropriate colors are used for a soothing effect.  
2.  Color palette and color relationships are somewhat appropriate and 
attractive and the color palette supports the stylistic expectations of the 
users.   
 
 
 
2 
 
1. Colors used are inappropriate for a soothing effect.  
2.  Color palette and color relationships are not appropriate and attractive 
and the color palette does not support the stylistic expectations of the 
users. 
 
 
 
1 
 
1. The colors used make users fatigued.   
2.  Color palette and color relationships are not appropriate or attractive 
and they make users feel fatigued. 
 
 56 
 
                                   
 
 
 
 
 
 
 
 
 
                                                                             
 
                                                                         
                                                            Figure 4.4. Fitbit app (Retrieved from            
                                                             http://www.fitbit.com/product/mobile/iphone) 
 
 
Figure 4.3. The New York Times app (Retrieved from 
http://itunes.apple.com/us/app/nytimes/id284862083?mt=8) 
 
The New York Times mobile app shows a good example for alignment (Figure 4.3). 
Because this application is for news, the left alignment is helpful for users to read. Each 
photo is also aligned to the same grid. The top, bottom, left and right margins of each article 
are the same size. The Fitbit mobile app has a good color palette and good color relationships. 
It has the combination of pastel colors, where the value and chroma are similar. High 
contrasting colors are used for the summation of information, so it is easy for users to see the 
results at a glace (Figure 4.4).  
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Legibility  
 
      
Table 4.6. The rating criteria for the legibility of a mobile application 
 
Score Criteria 
 
5 
 
1. Contrast levels between type and background colors are very strong.  
2. Solid color having a strong contrast with type is used for background. 
3. Type sizes are very appropriate based on the typeface characteristics and 
the age of the target audience.  
 
 
 
4 
 
1. Contrast levels between type and background colors are fairly strong. 
2. Solid color or very fine patterned image having less contrast with type is 
used for background. 
3. Type sizes are appropriate based on the typeface characteristics and the 
age of the target audience.  
  
 
 
 
3 
 
1. Contrast levels between type and background colors are somewhat 
distinguishable. 
2. Multiple colors or patterned image having less contrast with type are 
used for background.  
3. Type sizes are somewhat appropriate based on the typeface 
characteristics and the age of the target audience.  
 
 
2 
 
1. Contrast levels between type and background colors are not obvious. 
2. Complicated pattern is used for background. 
3. Type sizes are not appropriate based on the typeface characteristics and 
the age of the target audience.  
 
 
 
1 
 
1. It is very difficult to distinguish type and background colors because of 
the low contrast between them.  
2. Very complicated pattern is used for background.  
3. Inappropriate usage of type sizes makes it very difficult to read the text 
and the age of the target audience.  
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Figure 4.5. Mint.com personal finance app             Figure 4.6. iNap@Work app 
 (Retrieved from http://itunes.apple.com/us/app/mint.com-personal-
finance/id300238550?mt=8) 
(Retrieved from http://itunes.apple.com/us/app/inap-work/id310546791?mt=8) 
  
The Mint.com personal finance mobile app has a high contrast between the black bold 
type for the main titles and an almost white background, which provides a high degree of 
legibility (Figure 4.5). The green color used for the total amount of money is also easy to 
read because of its weight and color value contrasting with the background. The mental 
association of the color green with money adds to the legibility. On the other hand, the 
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iNap@Work mobile app has a low legibility due to of its textured background. The control 
bar is also blue, which creates a low contrast against the background of a blue sky and low 
legibility (Figure 4.6).   
 
Buttons 
 
                   Table 4.7. The rating criteria for the buttons of a mobile application 
 
Score Criteria 
 
 
5 
 
1. Buttons have a very strong contrast between text and background colors. 
2. Buttons look very clickable by using a 3-D effect or having a strong color 
contrast with the background.  
 
 
 
4 
 
1. Buttons have a strong contrast between text and background colors. 
2. Buttons look fairly clickable by using a 3-D effect or having strong color 
contrast with the background. 
 
 
 
3 
 
1. Buttons have contrast between text and background colors. 
2. Buttons look clickable by using a 3-D effect or having strong color contrast 
with the background. 
 
 
 
2 
 
1. Buttons have little contrast between text and background colors. 
2. Buttons do not look clickable because of their flat appearance and lack of 
contrast with the background, but buttons are distinguishable due to their 
proper size and shape. 
 
 
 
1 
 
1. There is no contrast between text and background colors.  
2. It is very difficult to find buttons because they do not look buttons and 
cannot be distinguished from other elements. 
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Figure 4.7. Sports Tracker app                 Figure 4.8. Classifieds2Go app         
 (Retrieved from http://itunes.apple.com/us/app/sports-tracker/id426684873?mt=8) 
 (Retrieved from http://venturebeat.com/2012/05/31/the-7-deadly-sins-of-mobile-app-
design/img_0621/) 
  
The Sports Tracker mobile app has very clear buttons that have a high contrast of 
color against the background (Figure 4.7). The contrast between the white text and orange-
colored background with a 3D effect makes the buttons appear very tappable. The buttons are 
very noticeable and have a color consistency with other design elements of this application. 
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The button on the Classifieds2Go mobile app does not look very tappable because it does not 
have a strong contrast between the text and background color and there is no 3D effect 
(Figure 4.8). The low contrast between the application’s white background color and the 
button’s white background color makes the button not noticeable. 
 
Intuitiveness  
 
      Table 4.8. The rating criteria for the intuitiveness of a mobile application 
 
 
 
Score Criteria 
 
5 
 
The application is very easy to learn and use because the application uses a 
very familiar paradigm based on previous experiences. 
 
 
4 
 
The application is fairly easy to learn and use because the application uses a 
fairly familiar paradigm based on previous experiences. 
 
 
3 
 
The application can be learnable and is usable because the application is in 
a familiar paradigm based on previous experiences. 
 
 
2 
 
The application is difficult to use because the application does not use a 
familiar paradigm based on previous experiences.  
 
 
1 
 
The application makes users frustrated to use it because it has an overblown 
design, it is complicated to use, and it is not based on previous experiences.  
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       Figure 4.9. Handyman Sidekick app                     Figure 4.10. Floor Helper app 
 (Retrieved from http://itunes.apple.com/us/app/handyman-sidekick/id301884224?mt=8) 
 (Retrieved from http://itunes.apple.com/au/app/floor-helper/id456845771?mt=8) 
  
The Handyman Sidekick app does not have the standard look of other mobile 
applications (Figure 4.9). Having a standard design can make the application more intuitive 
for users and will keep them coming back. On the other hand, the Floor Helper app has the 
standard look and it enables users to learn how to use the application easily with the users’ 
previous experiences because the app has a familiarity regarding its design and function 
(Figure 4.10).   
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Simplicity 
 
    Table 4.9. The rating criteria for the simplicity of a mobile application 
 
 
 
Score Criteria 
 
 
5 
 
1. Text is very concise, paragraphs are short and there are no needless 
words.  
2. The use of white space makes users very comfortable and allows users 
to read the content very easily.   
 
 
 
4 
 
1. Text is concise, paragraphs are short and there are no needless words. 
2. The use of white space makes users comfortable and allows users to 
read the content easily. 
 
 
 
3 
 
1. Text is concise, paragraphs are short but there are some needless words. 
2. The use of white space makes users somewhat comfortable and allows 
users to read the content somewhat easily. 
 
 
 
2 
 
1. Text is not concise, paragraphs are long and there are many needless 
words. 
2. The use of white space makes users uncomfortable and does not allow 
users to read the content easily. 
 
 
 
1 
 
1. Text is too expansive, paragraphs are very long and there are too many 
needless words. 
2. The use of white space makes users very uncomfortable and does not 
allow users to read the content without frustration. 
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       Figure 4.11. CNBC app                         Figure 4.12. tripadvisor app 
 (Retrieved from http://itunes.apple.com/us/app/cnbc-real-time/id334125582?mt=8) 
 (Retrieved from http://itunes.apple.com/us/app/tripadvisor-hotels-
flights/id284876795?mt=8) 
 
It is difficult to notice what content is on this page at a glace because there is too 
much content (Figure 4.11). If there is too much text and content on the page, it does not 
allow users to read the text easily. It is important to design a balanced and appropriate 
amount of text and white space. The tripadvisor mobile app has the appropriate amount of 
white space (Figure 4.12). It is comfortable on the users’ eyes and allows information to be 
processed quickly by users.  
 65 
 
Navigation 
 
Table 4.10. The rating criteria for the navigation of a mobile application 
 
Score Criteria 
 
 
 
5 
 
1. The number of categories and levels of navigation are very appropriate.  
2. Categories are arranged very well based on priority; the most important 
categories are the most prominent. 
3. There are very clear, concise and consistent labels for navigation 
throughout the application. 
 
 
 
4 
 
1. The number of categories and levels of navigation are fairly appropriate.  
2. Categories are arranged well based on priority. 
3. There are fairly clear, concise and consistent labels for navigation 
throughout the application. 
 
 
 
3 
 
1. The number of categories and levels of navigation are appropriate.  
2. Categories are arranged based on priority. 
3. There are consistent but less clear and concise labels for navigation 
throughout the application. 
 
 
 
 
2 
 
1. The number of categories and levels of navigation are somewhat 
excessive or somewhat limited.   
2. Categories are arranged according to a certain rule, but not based on 
priority. 
3. There are less clear, concise and inconsistent labels for navigation 
throughout the application. 
 
 
 
 
1 
 
1. The number of categories and levels of navigation are too excessive or 
too limited.   
2. The arrangement of categories does not have any rules or standards.  
3. The labels for navigation are unclear, complicated and inconsistent 
throughout the application. 
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Contents 
 
    Table 4.11. The rating criteria for the contents of a mobile application 
 
 
 
 
Score Criteria 
 
 
5 
 
1. The contents are very well organized for users to complete the task 
easily. 
2. The contents are very understandable and complete, which effectively 
relieves stress.  
 
 
 
4 
 
1. The contents are well organized for users to complete the task easily. 
2. The contents are understandable and complete, which effectively 
relieves stress. 
 
 
 
3 
 
1. The contents are fairly well organized for users to complete the task 
easily. 
2. The contents are somewhat understandable and complete, which 
effectively relieves stress. 
 
 
 
2 
 
1. The contents are poorly organized for users to complete the task without 
difficultly.  
2. The contents are not understandable and are incomplete, and therefore 
do not effectively relieve stress. 
 
 
 
1 
 
1. The contents are very poorly organized and require too many actions for 
users to complete the task without difficultly. 
2. The contents are not understandable and are incomplete, and they also 
add stress, which may cause users to abandon the task.  
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Attractiveness 
 
               Table 4.12. The rating criteria for the attractiveness of a mobile application 
 
 
 
Score Criteria 
 
 
5 
 
1. The visual look of the application meets the stylistic expectation of the 
target audience very well.  
2. There is enough variation in the visual factors to establish a sense of 
visual interest in the application. 
 
 
 
4 
 
1. The visual look of the application meets the stylistic expectation of the 
target audience well. 
2. There is some variation in the visual factors to establish a sense of 
visual interest in the application. 
 
 
 
3 
 
1. The visual look of the application somewhat meets the stylistic 
expectation of the target audience. 
2. There is a variation in the visual factors to establish a sense of visual 
interest in the application. 
 
 
 
2 
 
1. The visual look of the application does not meet the stylistic 
expectation of the target audience. 
2. There is little variation in the visual factors to establish a sense of 
visual interest in the application. 
 
 
 
1 
 
1. The visual look of the application never meets the stylistic expectation 
of the target audience. 
2. There is no variation in the visual factors to establish a sense of visual 
interest in the application. 
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Consistency 
 
                   
                   Table 4.13. The rating criteria for the consistency of a mobile application 
 
 
 
 
 
 
 
 
 
 
Score Criteria 
 
 
5 
 
1. Visual factors of same groups are used very consistently on every page.   
 
 
4 
 
1. Visual factors of same groups are used consistently on every page. 
 
 
 
3 
 
1. Visual factors of same groups are used somewhat consistently on every 
page. 
 
 
2 
 
1. Visual factors of same groups are not used consistently on every page. 
 
 
 
1 
 
1. There is no consistency at all regarding the use of visual factors of the 
same groups.  
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4.3 The Evaluation Matrix 
 
           Table 4.14. The Evaluation Matrix for a Mobile Application for Stress Reduction 
 Items 5 4 3 2 1 References  
The number of fonts       
Consistent color use of each 
type and the number of font 
colors  
      
Typography 
Appropriate use of type 
elements, regarding function 
      
Visual Hierarchy Consideration of visual 
hierarchy 
      
Grid-based layout Appropriate use of grid       
Appropriate alignment        Alignment 
Establishes a hierarchy of 
information  
      
Soothing effect       Colors 
Appropriate color palette and 
color relationship 
      
Contrast between type and 
background 
      
Solid-color background       
Legibility 
Appropriate type sizes       
Contrast between text and 
background colors 
      Buttons 
Looks tappable       
Intuitiveness Familiarity to use        
Concise text and paragraphs        Simplicity  
The appropriate amount of 
white space 
      
The appropriate number of 
categories and levels  
      
Arrangement based on 
priority  
      
Navigation 
Clear, concise and consistent 
labels for navigation 
      
Appropriate organization        Contents 
Understandable and complete 
content  
      
Stylistic expectation       Attractiveness 
Variation in the visual factors       
Consistency Consistency of content       
Final Score (Out of 125)  
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4.4 Analysis of Mobile Applications for Stress Reduction 
This section shows how the evaluation matrix is used to analyze and evaluate the 
mobile application designs for stress reduction. The existing three mobile applications were 
selected according to different ratings and contents. They were analyzed and evaluated with 
the evaluation matrix. The purpose of using the evaluation matrix is to rate the current mobile 
application designs for stress reduction and determine the aspects of usability and aesthetics 
from them.  
 
Analysis 1: iStress 
  iStress is a multimodal stress management application. Users can learn stress 
management skills, relaxation techniques and thinking skills to cope with stress and anxiety. 
The contents of iStress include monitoring, relaxation, positive thinking, humor, and 
developing an encouraging attitude toward stress. The special feature of this application is 
the use of humor and encouraging sayings to help develop a healthy life style and stress 
reducing skills. According to the website of iStress, it is based on many years of research in 
stress management and helps users to learn relaxation techniques, positive thinking, and 
encouraging thoughts to manage users’ stress levels and emotions. iStress provides users a 
daily and weekly record of stress levels regarding thoughts and emotions. Users can also 
monitor stress levels and apply the techniques of stress reduction. The application was 
created by experts who work with individuals under stress in their daily lives. iStress was 
also developed with the capability of client feedback to allow more people to learn positive 
coping skills to manage stress. This application scores three points out of five points based on 
nine ratings and the total score of all versions is three points based on twenty-one ratings by 
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online users (PsiApps, Inc. Retrieved from http://www.psiappsinc.com/ and Apple Inc. 
Retrieved from http://itunes.apple.com/us/app/istress/id308147604?mt=8).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
      Figure 4.13. Main menu of iStress           Figure 4.14. Rate menu of iStress  
 
Figure 4.13 is the main menu page of iStress and there are seven menus. Each menu 
is set in a black and bold, san serif typeface; however, they do not look very clear, and they 
do not have a high degree of legibility because of the background image (Number 1). It can 
be presumed that the blue-sky image was intended to give a relaxing feeling to users, but the 
combination of the black text and the deep blue-sky image causes low legibility. The logo 
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located at the bottom of the page makes users confused as to whether it is tappable or not. 
(Number 2) Figure 4.14 is the ‘Rate Feeling & Thoughts’ page. This page provides a daily 
and weekly rating system for stress levels related to the users’ thoughts and emotions. The 
black text and gray background do not have a high legibility (Number 1). Number 2 also has 
a low legibility because there is lack of strong contrast between hue, value and saturation that 
would lead to greater legibility. It is especially hard to see the red text, ‘Very Frequent’. 
Number 3 also has low legibility because the brightness of the text and background are not 
very different. As brightness contrast diminishes, the degree of legibility also diminishes. 
The submit button needs to look more tappable and it does not have similarity with other 
buttons (Number 4). Buttons on mobile applications need to appear to be tappable by having 
a 3D effect and noticeable color contrast with the background. The background of this 
application is dark gray and it is not a soothing color, so it may affect users’ emotional 
feelings.           
 Figure 4.15 is the ‘Relax’ menu and this menu allows users to relax while listening to 
a message. Users can also view several photos of nature while listening to the message and 
relaxing (Number 1). However, the photos do not look very relaxing, so more relaxing 
photos would be helpful to users. The iOS UI elements are used for the navigation bar and 
the stop and play functions at the bottom (Number 2). Number 2 shows the stop and pause 
buttons and they look tappable. Figure 4.16 is the ‘Reframe Thoughts’ page and there are 
lists of negative thoughts. If users select one of them and tap the play button, they can listen 
to an inspirational saying and reframe their thoughts in a positive way. There is also a 
legibility issue on this page. The text and background colors do not have enough contrast 
regarding brightness and hue.  
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     Figure 4.15. Relax menu of iStress         Figure 4.16. Reframe menu of iStress 
  
Figure 4.17 is a ‘View Cumulative Graph’ page and users can monitor their recorded 
stress level. Users can view both the feelings and thoughts records on the same table. Colors 
for the danger, caution and ok zones are red, yellow and yellow-green, respectively, and are 
very noticeable compared to the graph lines (Number 3). The users’ stress level is more 
important and needs to be noticeable than each zone. The color designating the feelings level 
is white, so there is not much contrast against the yellow and yellow-green background 
(Number 1). The dates and ‘Last 7 Ratings’ (Number 2) are in black text, which is not very 
legible because they are on a gray background. Figure 4.18 is the ‘Stress Humor’ page where 
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users can read the humorous adages and get a more positive attitude toward stress. However, 
the level of contrast between the text and the background is not very strong due to the hue, 
and the color values do not have enough contrast (Number 1). 
 
 
 
 
                       
              
                           
              
 
 
 
 
 
 
          Figure 4.17. Graph menu of iStress        Figure 4.18. Stress Humor menu of iStress 
Figure 4.19 is the ‘Quotes’ page and provides quotes for developing an encouraging 
attitude toward stress. This page has the same issues as the other pages regarding low 
legibility (Number 1). Figure 4.20 is the ‘Poem’ page and this also gives positive resolutions 
toward stress. In particular, the text is very small, so it is more difficult to read than the text 
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on other pages (Number 1). If it is difficult to read the text due to its small size or poor color 
contrast with the background, it can cause fatigue of the eyes.  
 
 
 
 
 
 
 
 
 
             
 
 
 
 
Figure 4.19. Quotes menu of iStress      Figure 4.20. Poem menu of iStress 
  
Typography 
  
Only one typeface, Helvetica, is used in this application. Because there is not much 
content and information in this application, using one typeface is appropriate. Most of the 
text on every page is the same black color, and the number of font colors used is appropriate. 
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The character spacing and word spacing are appropriate, but the text on the poem menu page 
needs to be bigger. 
 
Visual hierarchy 
Most of the text has an appropriate type size and weight according to their functions. 
There is also an appropriate contrast of type size regarding the importance of the text.  
 
Grid-based layout 
 Content is arranged based on the grid-based layout. 
  
Alignment 
Text on the main menu, stress humor and reframe thoughts pages are left aligned and 
text on the quotes and poem pages are center aligned. They are properly aligned regarding 
their purposes and characteristics.  
 
Colors 
Blue is the main color used for this application, however the hue is somewhat dark, 
therefore it lacks a soothing effect. Gray is a color used for graphs and rate pages, and it 
gives a dark and heavy feeling to users. In particular, the combinations between the text and 
background colors do not match well, for example, the combination of black text with a dark 
blue background and the combination of a gray background with primary colors such as red, 
yellow and yellow green colors. Overall, there needs to be a more appropriate and attractive 
color relationship.  
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Legibility  
The contrast between the type and background colors is not strong due to the lack of 
contrast in hue and value, which would lead to greater legibility. Text is most legible when 
the brightness of the text and background are different, but there is not enough difference 
between the brightness of the text and background in this application. Appropriate type sizes 
are used on most pages except for the poem menu page.  
 
Buttons 
 The buttons are used with iOS UI standards. Text on the buttons is white and the 
buttons are blue, so there is a fairly strong contrast between them. Because the buttons in this 
application also have a 3-D effect, they look tappable. However, the ‘Submit’ button does not 
look noticeable and tappable. 
 
Intuitiveness  
 This application uses a familiar paradigm based on the users’ previous experience. 
The navigation bars and buttons are made with iOS UI standards, so it enables users to use 
the application easily and makes them comfortable with the application. 
 
Simplicity 
 Text is concise and the lengths of paragraphs are appropriate according to their 
purposes. Overall, there are the appropriate amounts of white space, which makes users 
comfortable and contents are more easily read.  
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Navigation 
 There are seven categories of navigation and they are well arranged based on priority. 
All navigational labels are clear, concise, and consistent. The levels of this application are 
fairly simple, so it is easy to navigate through the application.  
 
Contents 
 The tasks are very easy and simple to do. There are basic tasks such as rating the level 
of stress and tapping the play and stop buttons to listen to the inspirational sayings. The 
content for this application include: rate feelings and thoughts, select negative thoughts and 
listen to inspirational sayings, view the graph where users record their feelings and thoughts, 
read the stress humor, inspirational quotes and poems, however, more fundamental 
approaches are needed according to users’ symptoms. If there were more content about the 
source of stress and how to reduce the stress according to the users’ symptoms and source, it 
would be more helpful for users to deal with the stress effectively.   
 
Attractiveness 
  The iStress application lacks an attractive design. Colors for the background, text, 
graphs and all visual factors need to be chosen by considering the stylistic expectation of the 
target audience. 
 
Consistency 
 Most visual factors such as text and colors are used consistently on every page. 
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                             Table 4.15. The Evaluation Matrix for iStress Application  
 Items 5 4 3 2 1 References  
The number of fonts √      
Consistent color use of each 
type and the number of font 
colors  
√     
 
Typography 
Appropriate use of type 
elements, regarding function  √    
 
Visual Hierarchy Consideration of visual 
hierarchy  √    
 
Grid-based layout Appropriate use of grid  √     
Appropriate alignment   √     Alignment 
Establishes a hierarchy of 
information   √    
 
Soothing effect    √   Colors 
Appropriate color palette and 
color relationship    √  
 
Contrast between type and 
background     √ 
 
Solid-color background   √    
Legibility 
Appropriate type sizes  √     
Contrast between text and 
background colors  √    
 Buttons 
Looks tappable    √   
Intuitiveness Familiarity to use  √      
Concise text and paragraphs  √      Simplicity  
The appropriate amount of 
white space √     
 
The appropriate number of 
categories and levels  √     
 
Arrangement based on 
priority  √     
 
Navigation 
Clear, concise and consistent 
labels for navigation √     
 
Appropriate organization  √      Contents 
Understandable and complete 
content     √  
 
Stylistic expectation     √  Attractiveness 
Variation in the visual factors    √   
Consistency Consistency of content  √     
Final Score (Out of 125) 92 
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Analysis 2: Stress Tracker 
A team of leading clinical psychologists and researchers using Cognitive Behavioral 
Therapy (CBT) and mindfulness principles created the stress tracker application. This 
application offers an all-in-one personal stress management system that identifies and helps 
to relieve daily stress aiming for helping users to control emotional, mental, and physical 
health. The application enables users to track individual stress levels, moods, sources of 
stress, symptoms, and lifestyle/behaviors in real-time. Also, there is a function for displaying 
the users history and trends in daily, weekly, and monthly bar charts so that users are able to 
see the patterns. In addition, this application includes a special note section to help for 
identifying the most successful coping strategies, and there is advice and various coping 
methods directed toward the sources and the symptoms of stress. Users can also create 
categories of their own, so the application allows them to personalize their experience. More 
specifically, Dr. Frank Lawlis, president of the Scientific Advisory Committee for the Dr. 
Phil show, developed the Rage Control Program for men and women, which are five-minute 
audio programs. This application scores four and half points out of five points based on six 
ratings and the total score of all versions is four and half points out of five based on forty-
three ratings by users (Michael. Retrieved from http://abovestress.com/improve-your-life-
with-the-stress-tracker-today-1.html).  
 
Figure 4.21. Customer’s review about a Stress Tracker application (Retrieved from 
http://itunes.apple.com/us/app/stress-tracker/id439288154?mt=8) 
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                                                 Figure 4.22. Stress Tracker main  
 
Figure 4.22 is the main page of Stress Tracker. The first thing that users need to do is 
to rate their stress level. After rating their stress level, users can get feedback below the 
number of their stress level (Number 1). Users can see the stress level for today and the 
average levels for the week, the month and the year. In addition, users can add the stress level 
to a diary and record additional symptoms and sources of stress. However, it is somewhat 
difficult to grasp what tasks are on this page and what users need to do at a glance. A more 
effective visual structure that will help users to understand the tasks and content at a look is 
needed. There is also a problem with the grid system. Text on the left side of the page, 
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including ‘Relaxed’, ‘You seem to~’ and ‘Today’ seem to be on the same blue grid line; 
however, the text ‘Stressed’ and ‘This Year’ on the right side are not on the same grid. The 
text ‘Stressed’ and the button ‘Add to Diary’ are on the red line while the text ‘This Year’ is 
on the blue line. This inaccurate grid system can cause an unclear structure. In addition, the 
text (Number 1 and Number 2) is gray and does not have a high legibility. Darker text colors 
have more contrast with the background. 
          
 
 
 
 
 
 
 
 
 
 
                Figure 4.23. The different colors of stress levels on Stress Tracker  
  
 Each stress level is identified with a different color such as yellow-green, blue, pink 
and red. The yellow-green for levels one to two are not very noticeable because both the 
number and background colors have high values. The use of pink for level five to seven and 
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red for level eight to ten are not very distinguishable from each other. More distinguishable 
colors are needed (Figure 4.23). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       Figure 4.24. Add To Diary page           Figure 4.25. Stress Symptoms page  
  
When selecting the ‘Add to Diary’ button from the main page, the app goes to the 
‘Add to Diary’ page immediately where there are five categories. Users can select from the 
source of stress, stress symptoms and lifestyle condition. Categories are arranged according 
to a logical order (Figure 4.24). Users can select the stress symptoms and save to the diary 
(Figure 4.25). The text in each category has black and bold type on a white background, so 
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they have a high legibility. iOS UI elements are used for the navigation bar and tab bar, so 
this application is intuitive for users to use this in a familiar paradigm with previous 
experiences. The ‘Save’ button looks tappable and it matches the other buttons on the 
navigation bar (Figure 4.25). 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.26. Moods page                         Figure 4.27. Notes page  
  
Users can select the mood that they feel and save it to the diary (Figure 4.26). All 
moods are arranged by alphabetical order. The icons are rendered in a somewhat cartoon 
style, but this process can help users think about how they feel currently and what their 
emotion is, because it is important to deal with their stress according to the emotional 
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symptoms. They can also make notes on the note page (Figure 4.27). This note page is based 
on the iOS UI elements, so it is easy to use this note page. The text looks legible because the 
type size and black color have great contrast with white background.  
 
 
 
 
 
 
 
 
 
 
   
 
 
              Figure 4.28. Diary page                      Figure 4.29. Insights page  
 
Figure 4.28 is the ‘Diary’ page of this application. Users can see the records they 
have saved in the ‘Add to Diary’ page (Number 2). This page enables users to review the 
sources and symptoms of stress in the past and to compare them with the current state. 
However, when seeing this page, it is somewhat difficult to grasp the content at a glance, 
because there are problems with the grid system and visual hierarchy. The titles, ‘Sources of 
Stress’, ‘Stress Symptoms’ and ‘Lifestyle Condition’ are on the same grid that is a yellow-
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green line, while the text ‘Financial Stress’ and ‘Emotional’ are on another grid, a red line. 
Titles are usually toward the outside of the grid and the contents under the title are more on 
the inside of the grid; however, the titles on this page are more on the inside rather than the 
contents. In addition, while the titles like ‘Sources of Stress’ are noticeable, the contents like 
‘Financial Stress’ are less noticeable at a glace (Number 1 and Number 2). The stress level 
sliding bar does not have a high degree of legibility. The size of the number is not big enough 
and the color contrast between the number and the background color is not strong (Number 
3). Figure 4.29 is the ‘Insight’ page, which brings insight into users’ emotional well being by 
providing rankings for top sources of stresses, symptoms, and lifestyle behaviors impacting 
personal stress and general health and wellness. This page also provides the history and 
trends of the users’ stress in daily, weekly, and monthly bar charts. The text in all of the 
categories has a high degree of legibility with high contrast between the text and the 
background, and they are logically arranged according to their priority.    
 Figure 4.30 is the Top sources of stress page. Users can see the rankings for top 
sources of stress during the last two, four and twelve weeks. The titles and the percentages 
appear clear and noticeable. There is a segmented bar indicating a time period above the 
ranking box and the segments look tappable, due to their size and 3D effect. This bar matches 
well with the navigation bar. Figure 4.31 is ‘Your Daily Trends’ page, and it displays the 
users’ history and stress trends in daily, weekly, and monthly bar charts; however, the colors 
of the bars are complicated when they are on one chart. More contrast is needed between the 
pink and red colored bars. 
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      Figure 4.30. Top Sources of Stress      Figure 4.31. Your Daily Trends page  
 
Figure 4.32 is the ‘Advice’ page. Users can get advice about sources of stress, stress 
symptoms and action plans, and each category has approximately ten sub categories. For 
example, ‘Sources of Stress’ has the sub categories of: job, family, personal, social, 
environmental, and financial stress. ‘Stress Symptoms’ has the sub categories of: muscular, 
cardiovascular and lung, emotional, cognitive, hormonal, immune system and so on. Each 
category appears clear and noticeable. If users select one of them, they will find more 
specific information concerning the topic they picked. Figure 4.33 is about one of the sources 
of stress, ‘Social Stress’. It provides solutions to how people can deal with the stress from the 
 88 
 
social situations. The text has a high degree of legibility due to its black color and high 
contrast with the white background. 
  
 
 
 
 
 
 
 
 
 
 
 
 
          Figure 4.32. Advice page                    Figure 4.33. Social Stress page  
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    Figure 4.34. Relaxation Exercises         Figure 4.35. Guided Imagery Exercise  
 
Figure 4.34 is the ‘Relaxation Exercises’ page. There are three different kinds of 
exercises. Figure 4.35 is a ‘Guided Imagery Exercise’ page, and there is an explanation about 
the exercises. There is a beach image on the background, which reflects the concept of the 
imagery exercise; however, the text has low legibility because of the low contrast between 
the text and the background. Making the background image subtler would give more contrast 
and legibility.  
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Typography   
 One typeface, Helvetica, is used for this application, and it is appropriate. Each color 
used for categories, body copy and other contents appears the same on every page. Black is 
mainly used throughout the application along with gray and white for text. Character and 
word spacing, leading, margin spacing and type size are used appropriately. 
 
Visual Hierarchy 
 The text is organized with consideration of visual hierarchy by using different type 
sizes, colors or weights. The sizes of the titles and body text have size contrast between them. 
The text for categories is a bold type, which is strong and noticeable. 
 
Grid-based layout 
 There grid use is inaccurate grid on some pages. The text needs to be on consistently 
placed in the same way on the same grid.  
 
Alignment 
 Most text and groups of elements are left aligned appropriately except for the titles 
and buttons.  
 
Colors 
 Blue is the main color used for this application and the various blue colors used are 
deep blue, light blue and dark blue. Although blue is regarded as a soothing color, the color 
harmony with this application does not seem to have a very soothing effect because of the 
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color combination with other visual elements. Very bright, almost fluorescent, colors used 
include yellow-green, blue, pink and red for the stress level chart. The blue colors have a 
good color harmony themselves, but when bright colors are added, the color combination 
looks somewhat excessive.   
 
Legibility 
 Appropriate type sizes are used for all text, and they have high degree of legibility. 
There is a strong contrast between type and background colors. The text is usually black and 
the background color is usually white. Most pages have a solid-colored background, so they 
have great contrast with the type. However, some pages have an image in the background, so 
there is a lack of legibility.  
 
Buttons 
 The navigation and tap bars, using iOS UI elements and buttons, appear tappable and 
noticeable with a 3D effect. Most button text color is white and most button colors are blue 
creating a strong contrast.  
 
Intuitiveness 
 This application uses a familiar paradigm based on previous experiences because the 
navigation and tab bars are employed with iOS UI elements. The application is easy to use 
and very learnable.  
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Simplicity 
 Text and content are concise and there are no needless words in the application. The 
white space makes users comfortable and it allows users to read the texts easily.  
 
Navigation  
 The number of categories and levels are appropriate based on the content. Categories 
are well organized based on priority and they have a logical order. Labels for navigation are 
clear, concise and consistent throughout the application. 
 
Contents 
 The content is logically organized for users to complete the tasks easily. The content 
used in this application is very understandable and complete enough to relieve stress. There 
are logical steps from tracking the stress levels, moods, sources of stress, symptoms, and 
lifestyle and behaviors to acquire the specific and practical advice according to the sources 
and symptoms of stress. 
 
Attractiveness   
 The design appears clean and easy to use, but more variation in the visual factors to 
establish a sense of visual interest in the application is needed. 
 
Consistency 
 Most visual factors such as text, buttons and colors are used consistently on every 
page. 
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         Table 4.16. The Evaluation Matrix for Stress Tracker Application 
 
 Items 5 4 3 2 1 References  
The number of fonts √      
Consistent color use of each 
type and the number of font 
colors  
√    
  
Typography 
Appropriate use of type 
elements, regarding function √    
  
Visual Hierarchy Consideration of visual 
hierarchy √    
  
Grid-based layout Appropriate use of grid    √   
Appropriate alignment  √      Alignment 
Establishes a hierarchy of 
information  √    
  
Soothing effect  √     Colors 
Appropriate color palette and 
color relationship    √ 
 Bar charts 
Contrast between type and 
background √    
  
Solid-color background    √  Image background 
Legibility 
Appropriate type sizes √      
Contrast between text and 
background colors √    
  Buttons 
Looks tappable √      
Intuitiveness Familiarity to use  √      
Concise text and paragraphs  √      Simplicity  
The appropriate amount of 
white space √    
  
The appropriate number of 
categories and levels  √    
  
Arrangement based on 
priority  √    
  
Navigation 
Clear, concise and consistent 
labels for navigation √    
  
Appropriate organization  √      Contents 
Understandable and complete 
content  √    
  
Stylistic expectation   √    Attractiveness 
Variation in the visual factors    √   
Consistency Consistency of content √      
Final Score (Out of 125) 110 
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Analysis 3: Stress Free 
 Dr. Chopra and Signal Patterns created the Stress Free application in December 2009. 
Signal Patterns develops psychological, health and wellness-based Web and mobile 
applications that help people improve their well-being and relationships with others. Dr. 
Chopra is one of the world-renowned authorities in the field of mind-body healing, and he is 
the founder of the Chopra center for Wellbeing. Stress Free with the Deepak Chopra 
application is a stress-reducing program where people can find an easy way to meditate and 
relax using the application. There are six main categories and each category has three to five 
activities. The titles of six main categories include ‘Find your true identity’, ‘Live the 
present’, ‘Use your body for feedback’, ‘Find invincibility’, ‘Rid yourself of toxins’ and 
‘Practice the law of attraction’. There are various activities from music therapy to breathing 
meditations. This application scores four points out of five points based on forty-three ratings 
by online users and the total score of all versions is three points out of five points based on 
four hundred and thirty-seven ratings by online users (Signal Match Inc. Retrieved from 
http://blog.deepakchopramobile.com/stress/).  
 
Figure 4.36. Customer’s review about a Stress Free application (Retrieved from 
http://itunes.apple.com/us/app/stress-free-deepak-chopra/id341160276?mt=8) 
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 Figure 4.37. Intro page of Stress Free      Figure 4.38. Main page of Stress Free  
 
 When opening the ‘Stress Free’ application, the intro page appears. There is a video 
where Deepak Chopra explains about this application (Figure 4.37). After seeing the video, 
users can go to the main page where there are six keys; each key has three to five 
activities/methods to becoming stress free (Figure 4.38). There is a logo at the top, which has 
a calligraphic font in a red color (Number 1). This looks somewhat aggressive and loud 
having a medium-high contrast with the yellow background. It is difficult to experience a 
soothing and free feeling with this logo. Each of the six keys indicates a step leading to a 
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stress free user. Each step is identified with a title under the key image. The text identifying 
‘Key 1’ is overlaps the title ‘Find Your True Identity’ (Number 2). Because they are only 
slightly overlapped, it does not affect the legibility much, however, overlapped text needs to 
be used cautiously, because it can cause a low degree of legibility. According to the literature 
review, yellow, pure bright lemon yellow is the most fatiguing color because more light is 
reflected by bright colors, resulting in excessive stimulation of the eyes. Therefore, yellow 
may irritate the eye.  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 4.39. The description of Key 1        Figure 4.40. Is It My Ego? page  
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When each Key section starts, a description about the section and activities appears (Figure 
4.39). There are some visual, decorative factors such as the old looking paper scroll and a 
key image. The typeface used for the description is Helvetica in a dark brown color and the 
description is automatically scrolled with Deepak Chopra’s voice. If users want to turn off 
the volume, they can do so by tapping the speaker icon (Number 3) and they can also scroll 
through the description themselves. There are two buttons named ‘Go to Activity’ and ‘Play 
Video’ (Number 1). If users click the ‘Go to Activity’ button, they will go an activity page 
and can watch the video where Deepak appears and talks about this section and the activity 
after tapping the ‘Play Video’ button. However, the buttons do not look tappable; they just 
look like type, and the text is difficult to read. The key image looks stronger than the 
description text (Number 2). Figure 4.40 is ‘Is It My Ego?’ page, which is one of activities 
for Key 1, ‘Find Your True Identity’. There are five questions for identifying whether it is a 
user’s ego or not. There is a ‘Back’ button on this page and it does not look very tappable 
(Number 1).  
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      Figure 4.41. Is It My Ego? page 2        Figure 4.42. The Love Journal page  
 
 After answering the five questions, users are given feedback (Figure 4.41). Although 
users can check one of eight levels between no and yes, just three feedbacks exist. Therefore, 
the feedback is somewhat not reliable as to whether the feedback is accurate or not. Figure 
4.42 is ‘The Love Journal’ activity. Users can write three good things that they would like to 
cherish on the book image and share it with others by sending an email. However, the text is 
difficult to read because there is a low degree of contrast between type and background 
(Number 1).   
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        Figure 4.43. Find Nature page              Figure 4.44. Savoring Album page  
 
 Figure 4.43 is the ‘Find Nature’ page, which is one of activities for Key 2, ‘Live The 
Present’. This activity enables users to find parks near their current location and helps users 
take time in nature to reduce their stress. There are several visual decorations on this page 
such as leaves, wood pattern and a curving pattern in the background (Number 2, 3 and 4), 
moreover, the ‘Find parks near me’ button does not look tappable or noticeable (Number 1). 
Therefore, these visual factors may distract users’ attention from the task. Figure 4.44 is the 
‘Savoring Album’ page and this page aims for users to upload photos, savor and write down 
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the users’ thoughts. The ratio of the photo box is relatively small and the text is somewhat 
difficult to read because of the color contrast between the text and background (Number 1). 
The unnecessary image occupies a large amount of space (Number 2). Reducing the 
unnecessary image and making more space available for the photo box and the journal text 
would be helpful for users to utilize this page. 
 
   
 
 
 
 
 
 
            
 
      
 
   
 
    
    Figure 4.45. The One Thing page            Figure 4.46. The One Thing page 2 
 
 Figure 4.45 is the ‘Fix One Thing’ page, which is one of the activities for Key 3, ‘Use 
Your Body For Feedback’. This activity aims for users to choose the one thing that bothers 
them the most about their body and helps users to make a commitment to improve their 
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symptoms. Users need to tap on the body part in the image, but it is somewhat difficult to tap 
what the users want, because only certain body parts are tappable. This may make users 
disappointed because they cannot tap what they expect. When users tap on a body part, a 
question and four solutions appear and users can choose one of them (Figure 4.46). However, 
these may not be the best solutions for users as none of the four solutions may have any 
relationship with the users’ symptoms.   
 
 
 
 
 
 
 
 
 
 
       
 
 
 
  Figure 4.47. Why Am I Upset page           Figure 4.48. Activities for Key 5 
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 Figure 4.47 is the ‘Why Am I Upset’ page, which is one of activities for Key 4, ‘Find 
Invincibility’. The purpose of this activity is to help users understand why they are feeling 
upset or angry in a certain situation and to give feedback. There is a usability problem in this 
page. The paper background looks that users can turn it because of the paper-rolled corner 
(Number 1). This could make users confused as to whether they should turn the paper image 
or not. Because the ‘Next’ button is not noticeable, it can confuse users even more. 
 Figure 4.48 shows the list of the activities for Key 5 and every key also has a list page. 
The title of next key is at the bottom of this page as well as the list of the other five key pages. 
However, this makes users very confused because the title looks like it is the title for the 
current key and not for the next key (Number 1). If the title for the current key is displayed 
and it has more hierarchy, rather than the title for the next key at the bottom of the page, it 
would help users understand what the current page is for and what the title of next key is. 
Also, it is difficult to read the text list for each activity because of the low degree of contrast 
between the red text and brown background (Number 2). More color contrast is needed 
between them. 
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Figure 4.49. Make Anger Disappear page    Figure 4.50. Make Anger Disappears page 2 
  
 Figure 4.49 is the ‘Make Anger Disappear’ page, which is one of the activities for 
Key 5, ‘Rid Yourself of Toxins’. The goal of this activity is for users to find the reason for 
their anger and to eliminate it. There is a problem with consistency on these pages. The text 
on Figure 4.49 is black, but the text on Figure 4.50 is brown. The text needs to be consistent. 
After users write down the reason for their anger, they receive a solution for eliminating the 
anger, which is to hold down an ice cube until it has melted, and in theory, has melted away 
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their anger. (Figure 4.50) The idea is creative, but this cannot be a fundamental solution for 
eliminating anger.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.51. Relationship Mirror page    Figure 4.52. Relationship Mirror page 2 
 
 Figure 4.51 is the ‘Relationship is a Mirror’ page, which is one of the activities for 
Key 6, ‘Practice the law of attraction’. This activity helps users to write down the names of 
three people who they like and three people who they dislike. Then the users write down 
three traits that characterize each of these people. By doing so, users can understand what 
characteristics they want to have and what characteristics they want to avoid. The text size is 
small (Number 1) and the decorative book image occupies much space (Number 2). Users 
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can see the moving words that they wrote down about people who they like and dislike 
(Figure 4.52). There are buttons at the top and users can choose one of them, but the buttons 
are not very noticeable (Number 1). There are other buttons at the bottom, which are not 
consistent with buttons on the other pages (Number 2).  
  
        
 
 
 
 
 
 
 
 
 
 
 
 
     Figure 4.53. Sun Salutations page         Figure 4.54. Activity Progress page 
 
 Users can watch the yoga exercises and follow them (Figure 4.53). The yellow text is 
not legible because it is too bright. According to the literature review, bright yellow reflects 
light, so it can tire eyes. Figure 4.54 is the ‘Activity Progress’ page. Users can review the 
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progress of the activities they have done. There are some problems regarding design elements. 
The location of the grid for the text ‘Key (6) Thoughts’ and ‘Key (1) Thoughts’ is not 
appropriate (Number 1). The grid for the text needs to be aligned to the left (Number 2) or 
the appropriate location. It would be easier to read if there is more leading between the lines 
of text in the box (Number 3). There are some problems in the (Number 4) box. The lines of 
text are aligned to the center, but it would be easier to read if the lines were left aligned. 
There is also too much leading between the two sentences; less leading would create a better 
relationship between the two lines. The text box has a paper image, but this creates too much 
complexity because there is not enough space to add another layer to the image. In addition, 
there is wasted space below the text, ‘All keys (activities) available’ (Number 5), which 
could be used to give better hierarchy and flow to the information on the page.  
 
Typography 
  Three typefaces are used for this application. The characteristics of the font used for 
the logo, titles and buttons make it difficult to read. Text blocks that have the same function 
have different colors, so there lacks consistency. Several colors are used for text such as 
black, dark grey, light grey and brown and red. There are some issues with leading and type 
size on some pages.  
 
Visual Hierarchy 
 There is size contrast between titles and body text. 
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Grid-based layout 
  Content is arranged based on the grid-based layout. 
 
Alignment 
 Text is aligned to the left and center, however there is no standard for alignment. 
 
Colors 
   Various colors are used throughout this application and the color relationship is good, 
but it lacks a soothing effect. Yellow is used as the main color, and it is fairly bright, so it can 
increase the strain on users’ eyes.  
 
Legibility 
 While there is a good contrast between type and background on some pages, there are 
other pages where the color contrast is low and creates a low degree of legibility. Several 
patterned backgrounds are used, and the patterns are not very strong except for the main page 
of each key. Because the pattern of each main page appears fairly noticeable, it affects the 
legibility of text on the patterned background in a negative way; therefore, it causes a low 
degree of legibility. Some text is too small in size, so it is difficult to read. 
 
Buttons  
 The most buttons in this application do not appear tappable because they do not have 
a 3D effect, and the color contrast between the text and button is not strong. It is somewhat 
difficult to read the text on the buttons because of the characteristics of the font. The contrast 
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between the button and the background is not also strong. Generally, buttons appear to be not 
tappable and are not noticeable.  
 
Intuitiveness 
 This application does not use a familiar paradigm based on previous experiences; 
however, the structure of this application is not too complicated. Nevertheless, there is over 
design and excessive decorative factors that may have a negative effect on usability by 
confusing users.   
 
Simplicity 
 Some paragraphs are somewhat long, but the long explanation is needed for users to 
understand each of the activities and all of the feedback well. There is not enough white 
space on some pages because the decorative visual images occupy too much space on the 
page.  
 
Navigation 
 There are six main categories and there are three to five activities in each category. 
The level of navigation is appropriate and categories are arranged based on the suggested 
order of Deepak Chopra.  
 
Contents 
 The content in this application is well organized and easy to complete. The contents 
are usually based on mind-body healing and provide various creative solutions focusing on 
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meditation and relaxation. However, more practical solutions and strategies configured 
toward the users’ symptoms are needed.  
 
Attractiveness 
 There is a variation in the visual factors to establish a sense of visual interest in the 
application. The overall design has a vintage concept using images of old papers, books and 
journals; however, there are many decorative visual factors and patterns. Over design can 
affect usability and can distract the attention of the users’ from the tasks.   
 
Consistency 
 There are different sizes and colors of type in lines of text that have the same 
functions. For example, the titles for each activity are different type sizes. They need to have 
the same type size and color for consistency.  
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                   Table 4.17. The Evaluation Matrix for Stress Free Application 
 
 
 Items 5 4 3 2 1 References  
The number of fonts √      
Consistent color use of each 
type and the number of font 
colors  
   √ 
  
Typography 
Appropriate use of type 
elements, regarding function   √  
  
Visual Hierarchy Consideration of visual 
hierarchy  √   
  
Grid-based layout Appropriate use of grid √      
Appropriate alignment   √     Alignment 
Establishes a hierarchy of 
information    √  
  
Soothing effect    √   Colors 
Appropriate color palette and 
color relationship  √   
  
Contrast between type and 
background    √ 
  
Solid-color background   √    
Legibility 
Appropriate type sizes   √    
Contrast between text and 
background colors    √ 
  Buttons 
Looks tappable    √   
Intuitiveness Familiarity to use   √     
Concise text and paragraphs  √      Simplicity  
The appropriate amount of 
white space   √  
  
The appropriate number of 
categories and levels  √    
  
Arrangement based on 
priority  √    
  
Navigation 
Clear, concise and consistent 
labels for navigation  √   
  
Appropriate organization  √      Contents 
Understandable and complete 
content  √    
  
Stylistic expectation  √     Attractiveness 
Variation in the visual factors  √     
Consistency Consistency of content    √   
Final Score (Out of 125) 90 
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           Table 4.18. Results of the Evaluation Matrix Usage for Three Mobile Applications 
 
 
 
 
 
         
 
            Table 4.19. Score Scale and Evaluation for Results of the Evaluation Matrix Usage 
 
 iStress Stress Tracker Stress Free 
Typography 
(Out of 15) 14 15 10 
Visual Hierarchy 
(Out of 5) 4 5 4 
Grid-based layout 
(Out of 5) 4 2 5 
Alignment 
(Out of 10) 8 10 7 
Colors 
(Out of 10) 4 6 6 
Legibility 
(Out of 15) 8 12 8 
Buttons 
(Out of 10) 6 10 4 
Intuitiveness 
(Out of 5) 5 5 4 
Simplicity 
(Out of 10) 10 10 8 
Navigation 
(Out of 15) 15 15 14 
Contents 
(Out of 10) 7 10 10 
Attractiveness 
(Out of 10) 3 5 8 
Consistency 
(Out of 5) 4 5 2 
Total 
(Out of 125) 92 110 90 
Score Scale Evaluation 
113-125 Excellent 
100-112 Good 
87-99 Fair 
74-86 Poor 
0-73 Unacceptable 
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 The analysis and evaluation of three mobile applications for stress reduction were 
conducted by a researcher as an evaluator with expertise in graphic design. Along this line, 
the evaluation can be subjective. The results are, however, consistent because the same 
evaluator analyzed the three applications. Independent evaluators need to evaluate to have 
more validity of the evaluation system. 
 Stress Tracker attained the highest score and Stress Free attained the lowest score 
based on the conclusions of the evaluation matrix and the criteria created for the mobile 
application for stress reduction (Table 4.4). Stress Tracker scored higher points in general 
compared to iStress and Stress Free because of the appropriate usage of visual elements and 
complete and effective content. Stress Tracker also has a high degree of legibility, using 
visual elements appropriately such as typeface, type size and color contrast. The contrast 
between black text and a white background lead to a high degree of legibility. Moreover, 
Stress Tracker has noticeable and tappable buttons and most visual factors such as text, 
buttons and colors are used consistently on every page. Stress Tracker has a variety of 
content that is very understandable and complete, which effectively relieves stress. It 
provides practical and effective solutions as well as a tracking stress-level system; however, 
there needs to be more concern about the grid-based layout.      
 iStress ranked second in total score, but obtained the lowest score in content, 
attractiveness and color relationships compared to other two applications. The overall design 
of iStress is not attractive at first glance because of its color combinations and other visual 
factors. iStress also scored fewer points in legibility because the contrast between the colors 
of the text and the background are weak, so there needs to be more improvement on legibility 
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and color usage. The solutions for stress reduction on this application are not enough and 
more fundamental approaches according to users’ symptoms and sources of stress are 
needed, 
 Stress Free scored the lowest points overall and especially scored low in typography, 
legibility, buttons and consistency because some of the text is small, and the contrast of 
colors between the background and text is weak. Also, the buttons used in Stress Free do not 
look trappable because of its low contrast between the text and button, and between the 
button and background. Furthermore, the visual elements are not used consistently on every 
page. Stress Free scored the strongest in design attractiveness, higher than the other two 
applications, but certain items for usability scored lower. According to the score and 
evaluation table, Stress Tracker has a good design and iStress and Stress Free have a fair 
design respectively (Table 4.5). On the other hand, according to customers’ ratings in an 
online mobile app store, Stress Tracker received four and half points out of five points from 
six online evaluations, Stress Free received four points out of five points from forty-nine 
online evaluations, and iStress received three points out of five points from nine online 
evaluations.  
 
Findings 
  
 Three of the existing mobile applications for stress reduction were analyzed and 
evaluated in order to identify how to develop a mobile application design for stress reduction. 
Through the analysis and evaluation, the following findings were discovered and these would 
be helpful for the development of the optimal mobile application design for stress reduction.  
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• The type size should be large enough for users to read it easily and the color of type 
should be selected by considering the legibility. 
• Keep consistent the color and size usage of type on every page according to its role. 
• Make the high degree of legibility for the design a priority by considering the color 
contrast between type and background and using a background that does not distract 
users’ attention. 
• Make buttons tappable and noticeable by contrasting the color between the text and 
the button and/or by adding a 3D effect or distinguishable color from the background.  
• Provide effective and practical content for stress reduction and solutions should be 
comprehensive and reliable methods. 
• Make the application visually appealing by using visual factors appropriately and 
considering the stylistic expectations of the target audience. 
• Use a familiar paradigm based on previous experiences in order for users to operate 
the mobile application easily and feel comfortable.  
• Use soothing colors for stress reduction and avoid irritating colors in order to provide 
the lowest visual fatigue.  
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CHAPTER 5.  CONCLUSION 
 
Most people experience stress in their daily lives. Stress can cause health problems if 
not appropriately managed. There are a variety of ways to relieve stress; however, people are 
more likely to neglect managing stress, or they will deal with stress using inappropriate 
methods. As mobile technology develops, people come to experience various services that 
mobile applications provide. Mobile applications for stress reduction can be easily accessible 
tools in the daily lives of busy people.       
 Mobile applications that are made with careful consideration of both usability and 
aesthetics, which enhance the functionality of the applications, and give users the desire to 
continue their use of the application. However, there are no specific guidelines on how to 
design the application that is visually appealing and based on user-centered design.  
 Therefore, the purpose of this research was to develop an evaluation system for 
mobile applications to enhance usability and aesthetics for stress reduction. The research 
generated an evaluation matrix that graphic designers can use in the future. An evaluation 
matrix was created considering design principles and factors for usability. They include 
typography, visual hierarchy, grid-based layout, alignment, colors, legibility, buttons, 
intuitiveness, simplicity, navigation, contents, attractiveness and consistency. Designers can 
use this evaluation matrix, not only as an assessment for an existing mobile application 
design, but also as a design tool that enables designers to be able to create mobile 
applications for stress reduction effectively. Furthermore, if some items related to stress are 
modified, this evaluation matrix can be applied for general mobile applications as well.   
Through the analysis and evaluation of the three existing mobile applications for stress 
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reduction, this research found that the interface of the three applications is easy to use in 
general; however, the scores were low in the following areas: attractiveness, legibility, and 
colors and buttons, which means that the appropriate use of visual elements is needed.   
Also, this study revealed that a balance between usability and aesthetics was 
important. If designers focus on the aesthetics aspect too much, the application is likely to be 
over-designed, which weakens its usability. On the other hand, if usability is the only aspect 
emphasized, without considering aesthetics, the design may not give a positive emotional 
reinforcement to users, and it may decrease the user’s frequency of usage.  
 This research found that the applications have a limitation because if users explore 
the same content repeatedly, especially the question and answer content, then users can 
expect the same results from the questions, and; furthermore, the users’ degree of interest 
may decrease.  
Finally, there is a concern over the evaluation matrix. Even though an application has 
various content and a visually appealing design, the score can be low because there are many 
factors to evaluate. For example, Stress Free has a wide range of content and a visual 
appealing design; yet, Stress Free has a lower score than the other two applications because 
there are many factors to evaluate.  
 
Future Research 
This research can be developed further in various aspects.     
 First, the relationship between aesthetics and usability can be tested further in order to 
understand how they can affect each other. Moreover, the standards of aesthetics are 
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subjective according to viewers, thus study about the stylistic expectations of the target 
audience can be identified. 
Second, the purpose of the application for stress reduction is to help users relieve 
stress by using the application constantly because stress is not a one-time problem, but a 
repeated dilemma. Therefore, it is important for users to have a desire to utilize the 
application constantly. The relationship between aesthetics, usability and the user’s desire to 
utilize, and the credibility of the application can be studied. 
Third, the study regarding how visual elements such as colors and type can affect the 
user’s stress can be performed. Designers would gain more knowledge through this study 
regarding the use of appropriate visual elements for products to reduce stress. 
Fourth, this study can be related to the field of persuasive technology. Although the 
application is effective for stress reduction, the application would be useless if the users do 
not utilize the application for such reasons as their busy lives and unfamiliarity to a device or 
an application. Therefore, persuasive technology can be helpful for users to utilize the 
application, possibly as an alarm or message function.     
 Finally, through the above future research, the most appropriate mobile application 
can be created through a collaboration of experts such as medical doctors, counselors, 
psychologists and designers.   
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